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RECCRD OF DEC SI ON
DECLARATI ON

SI TE NAME AND LOCATI ON

Airco Pl ating Conmpany, Inc.
M am , Dade County, Florida

STATEMENT COF BASI S AND PURPCSE

Thi s deci si on docunent presents the selected renedial action for the Site noted above. The
remedy was chosen in accordance with the Conprehensive Environnental Response, Conpensation and
Liability Act of 1980 (CERCLA), as anended by the Superfund Anendnents and Reauthorization Act
of 1986 (SARA), and to the extent practicable, the National Ol and Hazardous Substances

Pol I uti on Contingency Plan (NCP). This decision is based on the adm nistrative record for this
Site.

The State of Florida, as represented by the Florida Departrment of Environmental Protection, has
been the support agency during the Renmedial Investigation (RI) and Feasibility Study (FS)
process for the Airco Plating Conpany, Inc. Site. In accordance with 40 CFR 300.430, FDEP, as

t he support agency, has provided input during this process. Based upon di scussions w th FDEP,
it is anticipated that the State of Florida will concur with the groundwater treatnent to reduce
organi c and inorgani ¢ contam nant |evels, soil vapor extraction to reduce organi c contam nation,
deed restrictions, and soil capping to reduce the threat posed by direct contact with soil.
However, FDEP has stated a preference for additional soil treatnment prior to capping the Site.

A formal letter of concurrence has not been received to date.

ASSESSMENT OF THE SI TE

Actual or threatened rel eases of hazardous substances fromthis Site, if not addressed by
i npl enenting the response action selected in this Record of Decision (ROD), may present an
i mm nent and substantial endangernent to public health, welfare, or the environnent.

DESCRI PTI ON OF THE SELECTED REMEDY

This renmedy addresses the contaminated soil and groundwater at the Site. This renedy addresses
the nost nobile threat at the Site by extraction and treatnment of groundwater contaminated with
or gani ¢ conpounds.

In addition, soil contam nated with tetrachl oroethyl ene, which is the source of organic
contaminants in Site groundwater, will be treated with soil vapor extraction. Metals

contam nated soil will be capped to reduce exposure to the soil contam nants and to reduce the
potential for |eachate generation.

The nmaj or conponents of the renedy include:
. Soi | vapor extraction of organi ¢ conpounds, such as PCE concentrations in excess of
90 ppm that are present in Site soils to a depth of 5-6 feet below |land surface, or

just above the water table, whichever is |ower.

. Pl acement of a RCRA-type cap over soil with cadm um concentrations in excess of 73
ppm and PCE concentrations in excess of .060 ppm

. Institutional controls, including deed restrictions, to preserve integrity of the



cap and to prohibit activities that are not conpatible with the renedy.

. Extraction of contam nated groundwater with subsequent treatnment by air stripping at
the Site; and

. Di scharge of treated water to the POTWor to the surficial aquifer via a recharge
gallery in accordance with all applicable regulations and ot her Performance
St andar ds.

. Eval uation of the need for treatnent of inorganics in groundwater will be conducted

during the Renedial Design.

. Model i ng of air emissions and anal ysis of actual air emssions fromthe air
stripping tower and the soil vapor extraction systemw |l be conducted during the
Remedi al Design in order to determine the need for air em ssion control equipnent.

STATUTCRY DETERM NATI ONS

The selected renedy is protective of human health and the environnment, conplies with Federal and
State requirenents that are legally applicable or relevant and appropriate to the renedi al
action, and is cost-effective. This renedy satisfies the statutory preference for renedi es that
enpl oy treatment for the reduction of toxicity, nmobility, or volume as a principal elenent and
utilizes permanent solutions and alternative treatment technol ogies to the maxi mum extent
practicable for this Site.

Because the renmedy will result in hazardous substances renaining on-site, a reviewwll be
conducted within five years after commencenent of renedial action to ensure that the renedy
continues to provide adequate protection of human health and the environnent.

Patrick M Tobin, Dat e
Acting Regional Adm nistrator
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THE DECI SI ON SUMVARY
1.0 SITE LCCATI ON DESCRI PTI ON

The Airco Plating Conpany, Inc. Site ("Site") is principally located at 3650 N W 46th Street,

Mam, Florida. The Site is close to the intersection of NW 46th Street and N W 36!" Avenue
which is a just over one mle northeast of the Mam International Airport (see Figures 1 and

2).

The Site occupies approximately two acres in a predomnantly industrial/comercial area and is
surrounded by other active businesses. There is a nobile hone park | ocated about 300 feet south
of the Site.

The topography is relatively flat in the vicinity of the Site with a |and surface el evati on of
about 8 feet above nean sea |evel.

The Mam Canal is |located approximately 2/3 of a mile southwest of the Site and is the only
maj or surface water body in the vicinity of the Site.

The Site is imediately underlain by the Biscayne Aquifer which is approxi mately 100 feet thick
inthe vicinity of the Site. The Biscayne Aquifer supplies all nunicipal water supply systens
from South Pal m Beach County sout hward.

The Site is an operational electroplating facility owned and operated by Airco Plating Conpany,
Inc. Prinmarily steel, copper, and brass items are plated with zinc, but the facility al so
plates various itenms with brass, cadm um chrom um copper, nickel, and tin. Cyanide, caustic
conmpounds and acids are additional chemcals used in the plating process. Tetrachl oroethene, a
common industrial solvent, has been used to clean parts prior to plating.

2.0 SITE H STORY AND ENFORCEMENT ACTI VI TI ES

Airco Plating began its operations at the Site in the m d-1950's. From approxi mately 1957 to
1972, Airco, by permit fromthe Florida State Board of Health, utilized three ponds to discharge
wastewat er, after sone treatnent, followi ng el ectroplating operations. The treatnment process

i ncl uded cyani de destruction, chrom umreduction and pH neutralization.

According to Airco Plating, the center pond was used by Airco fromabout 1957 until 1972 or
1973. In 1962, Airco |leased a parcel of property i mediately south of the sout hwest corner of
Airco's current property boundary. This |eased parcel was utilized as a pond for about 10
years. The northwest pond was used fromthe late 1960's until about 1972 or 1973.

<I M5 SRC 0494205>
<I M5 SRC 0494205A>

An EPA inspection during 1971 noted the use of the seepage ponds and reported that sone

wast ewat er was di scharged to the ponds without treatment. Between June 1972 and January 1973,
Airco Plating received at | east three notices regardi ng wast ewat er di scharges that exceeded Dade
County standards. In February 1973, Airco was ordered to punp out the ponds and nake necessary
changes to the treatnment systemso that it would conply with regul ations.

Sonetine after June 1973, Airco ceased use of the ponds and began to di scharge the treated
wastewater to the Mam nunicipal sewer.

In 1981, the treatnent facility at Airco was upgraded to separate sludge fromthe treated



effluent before it was discharged to the sewer. The sludge was collected on-site and
periodical ly shipped offsite for disposal

U S. Environnental Protection Agency investigations at the Site were conducted in July 1985,
Decenber 1986, and January 1987. |In February 1990 the Site was |listed on the Nationa
Priorities List as defined in Section 105 of the Conprehensive Environnental Response
Conpensation and Liability Act (CERCLA)

During July 1990, Airco Plating and other Potentially Responsible Parties (PRPs) received
Special Notice Letters for the Renedial Investigation and Feasibility Study (RI/FS). n
Novenber 8, 1990, Airco Pl ating Conmpany, Inc. signed an Adm nistrative Oder by Consent for the
R/ FS

The Rl report was finalized during February 1993 along with the Baseline R sk Assessnent
prepared by EPA. The R report docunented the presence of prinmarily nmetals, cyanide, and
tetrachl oroet hyl ene (al so known as perchl oroethyl ene or PCE) in the areas of the forner seepage
ponds, and an area of excessive PCE and netals |evels adjacent to the main building. 1In

addi tion, PCE was found in excessive |levels in shallow groundwater froma well near the | ocation
of the excessive PCE soil concentrations. PCE and rel ated by-products were found in deeper
portions of the aquifer at the edge of the Site and al so downgradi ent of the Site. Cadm um
exceeded groundwater standards in the shallow groundwater and, to a |l esser extent, in
internedi ate depths of the aquifer

3.0 H STORY OF COMMUNI TY RELATI ONS

Publ i ¢ announcenents for the Proposed Plan comment period and public nmeeting appeared in the
Di aros Las Anericas on July 18 and the M am Herald Neighbors on July 20. The 30-day comment
period was held fromJuly 19 to August 18 and the public neeting was held on August 2 at the
Cal eb Business Center in Mam. Over 100 Proposed Plan fact sheets were nailed to | oca

busi nesses, citizens, environnmental groups, and |local and state agencies.

An availability session was held at the Caleb Center prior to the start of the RI/FSin July
1990. Brief fact sheets were nmailed periodically during the course of the RI/FS

4.0 SCOPE AND ROLE COF ACTION

The pl anned actions for this Site address both soil and groundwater contam nation. The planned
soil cleanup for netals, including cadm um and ni ckel, and organi ¢ conpounds, such as PCE

is necessary to prevent further mgration of contam nants to groundwater. The pl anned
groundwat er cleanup for netals and organics is necessary to protect the Biscayne Aquifer, the
sol e source of drinking water in Dade County. The ROD further describes this conbined action
and is the only ROD anticipated for this Site

5.0 SUWARY OF SI TE CHARACTERI STI CS
5.1 Site Geol ogy

The surface sedinments are nmade up of organic rich top soil in areas of no asphalt or concrete
cover and linmerock base fill where asphalt cover occurs. Belowthe surficial soils, the Site is
underlain by a 40 to 45 feet thick layer of fine to coarse-grained, noderately sorted
unconsol i dated quartz sand whi ch contains randomy distributed |inestone rubble increasing

with depth. The sand ranges in color froma white to a light brown. The sand unconfornably
overlies a coral |imestone which ranges in depth from45 to 55 feet below | and surface (bls).
Sand has filled some of the voids and open spaces within the |inestone. Gystalline calcite al so



occurs at this depth.

From52 to 65 feet beneath the Site is a fairly dense, fine grained |inmestone containing
abundant sol ution channels and voids which may be filled with sand. At approxinmately 65 to 70
feet bls, this limestone grades into a | ess dense coarse grained shelly |inmestone which
continues to at least 75 feet bls. Both are buff tan to white in color. These sands and
limestones are interpreted to be constituents of the Pamico, Key Largo and Fort Thonpson
Formati ons, respectively.

On-site soil sanples, collected at a depth of about three feet, indicated that perneability
ranged between 0.00719 to 0.0166 cnmisec, pH ranged between 7.8 to 8.7, oil and grease ranged
between 10 to | ess than 1800 ng/ kg, sulfate ranged between 140 ng/ kg to 370 ng/ kg, calcium(as
CaC03) ranged between 1.2%to 6.3% and porosity ranged between 31.51%to 56.12%

5.2 Site Hydrol ogy

The Site is imedi ately underlain by the Biscayne Aquifer. The unconfined aquifer is

approxi mately 100 feet thick in the vicinity of the Site. It is conposed of sand, |inmestone and
sandstone. Groundwater in the Biscayne Aquifer flows through pore spaces between grains of sand
sol ution channels and joint systens in the |inmestone, and secondary openings and pore spaces in
t he sandstone

The Bi scayne Aquifer supplies all municipal water supply systens from South Pal m Beach County
southward. It has been stated that the Biscayne Aquifer "is the nost productive aquifer of the
shal | ow nonartesian aquifers in the area and is one of the nost perneable in the world" (Kl ein
and Hul I, 1978).

The water table is found at the Site at depths of about 4.5 to 6 feet bls. Goundwater flow
direction varies fromthe southeast to the southwest. The flow direction in the shallow or

internedi ate depths of the aquifer nay be affected by punpage of two industrial wells at the
Site, which, according to Airco, punp approxinately 15,6000 gal |l ons per day, five days a week.

Hydraul i ¢ conductivity of the aquifer was neasured by two different nmethods, slug tests and punp
tests. Hydraulic conductivity values ranged from 119.73 to 398.02 gpd/ft2 (gallons per day per
square foot). Transmissivity, which is equal to hydraulic conductivity tinmes the aquifer

t hi ckness, was estimated to have a mni numval ue of 8,381 gpd/ft.

The nmaxi mumrange of horizontal groundwater velocities in the shallow aquifer, based on the punp
test and slug test data, is .0384 ft/day to .362 ft/day.

5.3 Soil Contam nation

Various netals, cyanide, PCE and occasionally, trichloroethene, were detected in soil ranging in
depths fromone-half foot bls to 16 feet bls (see Figure 3 - Soil Boring Locations). The netals
detected nost often at the hi ghest concentrations were cadm um chrom um copper, |ead, nickel
and zinc. Cenerally, the higher concentrations are found in areas used fornerly as percol ation
ponds for industrial wastewaters (see Figure 2). However, there is also a limted area outside
t he boundaries of the former ponds, that contains the highest levels of PCE in soil. Soi

contam nants are summarized in Table 1

As can be seen fromthe data presented in Table 1, various chemicals associated with

el ectropl ating operations are present at el evated concentrations in Site soils. PCE cadm um
chrom um cyani de, copper, lead, nickel, and zinc are present at concentrations much above
background | evel s detected just north of the Site. The highest concentrations are generally



found in the first five feet of soil, but were detected at reduced concentrations as deep as 16
feet. The soil sanpling focused on the fornmer percol ati on ponds and nost of the contami nants
were detected in all of the surface soil sanples. However, there was sufficient decrease in the
concentrations to approxinate the extent of the contam nated areas.

Q her contam nants, including acetone, chloroform trichloroethene, bis (2-ethyl hexyl)phthal ate,
4,4' -DDT, and 4,4'-DDE, and antinony were detected in single soil sanples. However, given the

| ow frequency of detection and the | ow detected |evels, those contam nants are not considered
significant.

<I M5 SRC 0494205B>



TABLE 1: CONTAM NANTS | N SURFACE SO L

Cont am nant

Acet one
Chl oroform

Tet rachl or oet hyl ene

(PCE)

Tri chl or oet hyl ene

Bi s (2-ethyl hexyl)

pht hal ate
4,4 -DDT
4, 4" - DDE
Cyani de
Arsenic
Cadm um
Chr om um
Copper
Lead

N ckel
Zinc

Ant i nony

Range of Detected
Concentrations (ppn

. 088
. 016

. 009 - 230

. 010

. 310

. 058

. 029

1.8 - 3,100

4

1- 1,400

9.6 - 5,300

2 - 1,200

1.3 - 3,700

18 - 760

15 - 13,700

39.6

Aver age
Concentration

. 088
. 016

19.6

. 010

. 310

. 058

. 029

858

452

1,911

258

281

244

4,589

39.6

Backgr ound
Level

Not detected (ND)
ND

ND

ND

ND

ND
ND
ND
ND
ND

ND

ND
ND

ND



5.4 QG oundwater Contam nation

Shal | ow groundwater quality at the Site was characterized by data fromnonitoring wells with
depths ranging from14 to 20 feet. Shallow groundwater, within the boundaries of the Airco

Pl ating property, is primarily contam nated with cadm um and vol atile organi c conpounds (VQOCs)
such as PCE. Three wells (APS 5, 6, and 10) contained cadmumat levels ranging from50 to 67
ppb, which is greater than the federal standard for cadmum Well APS-10 contai ned highly

el evated | evels of PCE, at |east 4000 ppb, which is nuch greater than the state standard for
PCE.

Internmedi ate groundwater quality was characterized by data fromnonitoring wells w th depths of
approxi mately 45 feet. Cadm um and PCE exceeded their respective MCLs in an internedi ate well

|l ocated adjacent to the former Pond 2. Pond 2 was | ocated on a parcel of land i mediately south
of Airco Plating's fence line. PCE exceeded its MCL in wells |ocated approxi mately 120 feet
south of the Airco Plating property (see Figure 4 - Monitor Wl I Locations).

Deep groundwater quality was characterized by data fromnonitoring wells w th depths of
approximately 75 feet. PCE exceeded its MCL in the four wells |ocated on the southern edge
of the Airco Plating property and about 120 feet south of the property boundary.

The sanpling results are consistent with the presence of a PCE plune which has its origins on
the Site and which has mgrated at | east 120 feet south of the Site. PCE and related VOCs were
detected at elevated levels at various depths in groundwater at the Site. The highest
concentrations are found in shall ow groundwater while the nost extensive migration has been in
t he deeper portions of the aquifer as evidenced by reduced concentrati ons detected in several
internedi ate and deep wells. Al so, PCE concentrations decrease with increased distance south

of the Site. Goundwater contamnants are listed in Table 2.

<I M5 SCR 0494205C>



TABLE 2: CONTAM NANTS | N GROUNDWATER

Cont am nant Range of Detected
Concentrations
(ppm

Acet one . 007

Chl oroform .001 - .21

1,1 D chl oroet hyl ene .011

Gs/trans 1,2

Di chl or oet hyl ene .004 - .27
Tet rachl or oet hyl ene .0046 - 4.0
(PCE)

Tri chl or oet hyl ene .017 - .042
Vi nyl Chloride .005 - .1

Bi s (2-ethyl hexyl) .004 - .005
pht hal ate

Cyani de .011 - . 024
Cadni um .009 - .067
Chr om um .010 - .26

Copper . 0026 - .049
Lead .005 - .13

N ckel .005 - .15
Zinc .02 - .68

ppmeparts per mllion ND=not det ect ed

Aver age of Detected G oundwater
Concentrati ons

(ppm

. 007
. 008

. 011

. 042

2.5

. 016
. 024

. 0045

. 015
. 045
. 047
. 026
. 025

. 064

NA=not applicable or appr



6.0 SUWARY CF SITE R SKS

CERCLA directs EPA to conduct a baseline risk assessnent to determ ne whether a Superfund Site
poses a current or potential threat to human health and the environment in the absence of any
remedi al action. The baseline risk assessnent provides the basis for taking action and

i ndi cates the exposure pathways that need to be addressed by the remedial action. It serves as
the baseline indicating what risks could exist if no action were taken at the Site. This
section of the ROD reports the results of the baseline risk assessnent conducted for this Site

6.1 Contam nants of Concern

The chemicals neasured in the various environnmental nedia during the Rl were included in this
di scussion of the site risks if the results of the risk assessnent indicated that a contam nant
m ght pose a significant current or future risk or contribute to a curmulative risk which is
significant. The criteria for a significant risk was a carcinogenic risk | evel above the
acceptable risk range, i.e., 1x10-4 to 1x10-6, or a hazard quotient (HQ greater than 1.0

(unity).

The exposure point concentrations for each of the chemicals of concern and the exposure
assunptions for each pathway were used to estimate the chronic daily intakes for the potentially
conpl ete pathways. The exposure point concentrations are based on either the cal cul ated 95%
Upper Confidence Limt of the arithmetic mean or the maxi num concentration detected during
sanpling. |If the cal culated UCL exceeded the nmaxi mum | evel neasured at the Site, then the

maxi mum concentration detected was used to represent the reasonabl e nmaxi num concentration. The
chronic daily intakes were then used in conjunction with cancer slope factors and
noncar ci nogeni ¢ reference doses to eval uate risk

The baseline risk assessment considered current commercial |and use and future residential |and
use. There is a nobile hone park about 250 feet south of the Site, but commercial operations
are between the Site and the nobile home park. Future residential use of the Site is eval uated
in the risk assessnment. However, given the current Conprehensive Devel opnent Master Plan for
Dade County, revised Cctober 1992, and Site visits by EPA it is not anticipated that this use
will occur in the imediate future.

G oundwater at the Site is currently used for industrial purposes. Goundwater at the nobile
home park is currently used for irrigation of lawns. Goundwater in the vicinity of the Site
could be used in the future for drinking water since the aquifer is the only source of drinking
wat er in Dade County.

6.2 Exposure Assessment

Whet her a chemical is actually a concern to human health and the environnment depends upon the
i kel i hood of exposure, i.e. whether the exposure pathway is currently conplete or could be
conplete in the future. A conplete exposure pathway (a sequence of events |eading to contact
with a chemical) is defined by the follow ng four el enents:

. A source and nmechani smof rel ease fromthe source

. A transport nmedium(e.g., surface water, air) and nmechani sns of mgration through
the medi um

. The presence or potential presence of a receptor at the exposure point, and

. A route of exposure (ingestion, inhalation, dernal absorption).



If all four elements are present, the pathway is consi dered conpl ete.

The three major constituent rel ease and transport nechani sns potentially associated with the
Site are as foll ows:

. The infiltration of precipitation through the affected soils and the percol ati on of
the resulting | eachate into subsurface soils and groundwater, followed by
groundwat er transport.

. Rel ease of contami nated surface soil through wind erosion. Surface soils could be
suspended in air and transported fromtheir source by the w nd

. Rel ease of volatile conpounds fromsoils and waste to the atnosphere. These
constituents could be transported and di spersed by the wi nd.

Because the vegetation and ground cover present at the Site will inpede volatilization and w nd
erosi on, exposure to constituents in air, either as vapor or adsorbed to dust, is not considered
significant at the Site under current |and use conditions. The presence of vegetation also
reduces direct contact with surface soils by Site visitors.

An eval uation was undertaken of all potential exposure pathways which coul d connect chem ca
sources at the Site with potential receptors. Al possible pathways were first hypothesized and
eval uated for conpl eteness using the above criteria. Three current potentially conplete
exposure pathways and five future exposure pathways renmi ned after screening. The current

pat hways represent exposure pathways whi ch coul d exi st under current Site conditions while the
future pathways represent exposure pathways which could exist, in the future, if the current
exposure condi tions change. Exposure by each of these pathways was mat hematical | y nodel ed using
general ly conservative assunptions. The nmj or assunptions used in the risk calculations are
presented i n Appendi x C

The potential current or future pathways for industrial use are

. ingestion of surface soil by a trespasser or an onsite worker
. absorption through the skin fromsurface soil by a trespasser or an onsite worker
. inhal ation of fugitive dust and VOCs by a trespasser or an onsite worker

The potential future pathways for residential use are

. ingestion of surface soil by an onsite resident;

. absorption through the skin fromsurface soil by an onsite resident;

. i ngestion of groundwater by an onsite resident;

. inhal ation of VOCs in groundwater by an onsite resident during showering
. i nhal ation of airborne dust by an onsite residents;

The baseline risk assessnent is based on the reasonabl e maxi num exposure (RVE) that nmay be
encountered during the various Site use scenarios. The intent of the RMEis to estimate a
conservative exposure case ( i.e., well above the average case) that is still within the range
of possi bl e exposures.



6.3 Toxicity Assessment

Toxicity values are used in conjunction with the results of the exposure assessnent to
characterize Site risk. EPA has developed critical toxicity values for carci nogens and
noncar ci nogens. Cancer slope factors (CSFs) have been devel oped for estinating excess lifetine
cancer risks associated with exposure to potentially carcinogenic chemcals. CSFs, which are
expressed in units of (ng/kg/day)-1, are multiplied by the estinmated intake of a potentia

carci nogen, in ng/kg/day, to provide an upper-bound estinmate of the excess lifetinme cancer risk
associated with exposure at that intake level. The term"upper bound" reflects the conservative
estimate of the risks calculated fromthe CSF

Use of this conservative approach makes underestimati on of the actual cancer risk highly
unlikely. CSFs are derived fromthe results of human epi dem ol ogi cal studies or chronic aninal
bi oassays to which ani mal -to-human extrapol ati on and uncertainty factors have been appli ed.

Ref erence doses (RfDs) have been devel oped by EPA for indicating the potential for adverse
health effects fromexposure to chem cal s exhibiting noncarcinogenic effects. R Ds, which are
expressed in units of ng/kg/day, are estimates of lifetime daily exposure |evels for humans,
including sensitive individuals. Estimated intakes of chemcals fromenvironnental nedia can be
conpared to the RFD. RfDs are derived from human epi dem ol ogi cal studies or aninal studies to
whi ch uncertainty factors have been applied (e.g., to account for the use of aninmal data to
predict effects on humans). These uncertainty factors help ensure that the RfDs will not
underestimate the potential for adverse noncarcinogenic effects to occur.

6.4 Ri sk Characterization

Human health risks are characterized for potential carcinogenic and noncarci nogenic effects by
conbi ni ng exposure and toxicity information. Excessive lifetine cancer risks are determ ned by
multiplying the estinmated daily intake level with the CSF. These risks are probabilities that
are generally expressed in scientific notation (e.g., 1x10-6). An excess lifetine cancer risk
of 1x10-6 indicates that, as a plausi bl e upper boundary, an individual has a one in one mllion
addi tional (above their normal risk) chance of devel oping cancer as a result of Site-related
exposure to a carcinogen over a 70-year lifetine under the assuned specific exposure conditions
at a Site.

EPA consi ders individual excess cancer risks in the range of 1x10-4 to 1x10-6 as protective;
however the 1x10-6 risk level is generally used as the point of departure for setting cleanup
level s at Superfund sites. The point of departure risk | evel of 1x10-6 expresses EPA's
preference for renedial actions that result in risks at the nore protective end of the risk
range. The health-based risk levels for the Site are shown in Table 3

Potential concern for noncarcinogenic effects of a single contaminant in a single mediumis
expressed as the hazard quotient (HQ (or the ratio of the estinated intake derived fromthe
contami nant concentration in a given mediumto the contam nants's reference dose). A HQ which
exceeds unity (l)indicates that the daily intake froma scenario exceeds the chemcal's
reference dose. By adding the HQ for all contamnants within a mediumor across all nedia to
whi ch a given popul ation nmay reasonably be exposed, the Hazard Index (H') can be generated. The
H provides a useful reference point for gauging the potential significance of nultiple

contam nant exposures within a single mediumor across nedia. An H which exceeds unity
indicates that there may be a concern for potential health effects resulting fromthe cumul ative
exposure to multiple contamnants within a single nmediumor across media. The H's for the Site
are shown in Table 3. Chem cal specific risk calculations and exposure point concentrations are
sumari zed in Appendi x C



TABLE 3:

Land Use/ Recept or

Current Conmerci al
Onsite Worker

Current Conmerci al
Tr espasser

Future Residenti al
(Adul t)

Future Residenti al
(Child)

Sumrary of Cunul ative Potenti al

and Non- Car ci nogeni ¢ Hazard | ndi ces

Pat hway
Fugi ti ve Dust
I nhal ati on
I ngestion of Soil
Der mal Cont act
with Soil

TOTAL:

Fugi ti ve Dust
I nhal ation

I ngestion of Soil

Der mal Cont act
with Soil

TOTAL:

Fugi ti ve Dust
I nhal ation

I ngestion of Soil

Der mal Cont act
with Soil

I ngesti on of
gr oundwat er

I nhal ati on of
gr oundwat er

TOTAL:

Fugi ti ve Dust
I nhal ation

I ngestion of Soil

Der mal Cont act
with Soil
I ngesti on of

gr oundwat er

I nhal ati on of
gr oundwat er
TOTAL:

Noncar ci nogeni ¢

Ri sk (Hazard | ndex)

3 x 10-4

1.1 x 100

2.1 x 10-1

1.31 x 100

6 x 10-5

8.6 x 10-1

2.2 x 10-1

1.08 x 100

1.8 x 10-3

5.8 x 100

1.6 x 100

9.4 x 100

1.68 x 10-1

8.5 x 10-3

5.4 x 101

5.8 x 100

4.6 x 101

NA

1.06 X 10-2

Cancer Risks

Py

3x

3X10-3



The risk assessnent indicates that the noncancer Site risks are slightly above the EPA benchnark
of 1.0 for the comrercial use scenario. -The H for all exposure pathways for the on-site
worker is 1.3

The noncar ci nogeni ¢ and carcinogenic risks for the future residential use of the Site exceed EPA
guidelines. The H for an adult resident for all exposure pathways is 16.8. The H for a child
resident for all exposure pathways is 105.8. The carcinogenic risk for all exposure pathways is
3 x 10-3 for the adult resident and for the child resident.

G oundwat er standards, for certain contam nants, particularly PCE, have been exceeded at the
Site and downgradi ent of the Site. Cadmi um al so exceeded its MCL in sone shal |l ow groundwat er at
the Site. MLs are chem cal specific standards that define acceptable risk levels. Violation
of such standards generally warrant renedial action. Furthernore, since contam nated soi

provi des a source for the groundwater contam nation, sone renedial action for soil is also

war r ant ed.

Q her contam nants that exceeded groundwater standards are included in Table 2. PCE is the
primary organi ¢ conpound found in Site soil. Qher organi ¢ conpounds, such as cis/trans 1, 2-
di chl oroet hene, are comon breakdown products of PCE. Cadmumis the nost conmon inorganic
groundwat er contamnant. Oher netals, such as nickel or chromum were not detected above
standards as often as cadmium Lead was detected above standards in a single upgradi ent well.

Actual or threatened rel eases of hazardous substances fromthis Site, if not addressed by
i npl enenting the response action selected in this ROD, nay present an inmminent and substantia
endangernent to public health, welfare, or the environnent.

6.5 Environnmental Risk

A qualitative risk assessment was conducted to determine if contami nants present in site soils
and groundwat er have inpacted or can potentially inpact flora and fauna in the area. Gven the
industrial nature of the Site and the surrounding area, inpacts to local flora and fauna are not
expected and, as a result, it was not necessary to performa quantitative risk assessnent for
environnental risk. Furthernore, no endangered or threatened species have been identified in
the immediate vicinity of the Site.

The risk assessnent al so considered the potential for contam nated groundwater to reach the

M am Canal, which is about one-half nmile downgradient of the Site. It concluded that there
was a potential for inpacts to aquatic species in the canal if contam nated groundwater reached
the Canal. However, this is unlikely given that even w thout renedial action, dilution

di spersion, adsorption, and bi odegradati on of the contam nants nmay occur before the groundwater
reached t he Canal

6.6 Uncertainties

At all stages of the risk assessment, conservative estinmates and assunpti ons were nade so as not
to underestinmate potential risk. Nevertheless, uncertainties and limtations are inherent in the
ri sk assessnment process.

The estimates of exposure point concentrations of the chem cals of concern probably overstate
actual concentrations to which individuals would hypothetically be exposed and therefore, the
health risk estimates are very conservative. In addition, no attenuation of the chenicals was
consi dered; however, this nmay reduce concentrations of organic chemcals over tine.

The assuned exposure pat hways evaluated in the risk assessnment are conservative in nature and



may overstate the actual risk posed by this Site. As an exanple, the risk assessnent assunes
that an on-site worker will spend a significant amount of tine outdoors and be exposed to
uncovered soil; actually, nost of the workers are indoors for a najority of their work day.

Surmmi ng risks or hazard indices for multiple contam nants ignores the possibility of synergistic
or antagonistic activities in the netabolismof the contam nants.

7.0 DESCRI PTI ON OF ALTERNATI VES FOR SO L AND GROUNDWATER

The following Site specific alternatives represent a range of distinct actions addressi ng human
heal th and environnental concerns. The analysis presented bel ow refl ects the fundanental
conponents of the various alternatives considered feasible for this Site.

Six alternatives have been identified for evaluation and are |isted bel ow

C1: Gound-water recovery and treatnent; soil vapor
extraction (SVE); RCRA-type cap

G 2: Gound-water recovery and treatnent; source renoval and
off-site landfill disposal; RCRA-type cap

C3: Gound-water recovery and treatnent; source renoval and
off-site landfill disposal; SVE RCRA-type cap

C4: QGound-water recovery and treatnent; source in-situ S/S; cap

C-5: Gound-water recovery and treatnent; RCRA-type cap

G- 6: No Action

7.1 QGound-Water Recovery and Treatnent; SVE, RCRA-type Cap (C 1)

This alternative provides:

. G ound-wat er renedi ati on for organics;

. Soi | vapor extraction of organics fromsoil above the water table with PCE
concentrations in excess of 90 ppm

. Cappi ng of soil above the water table with cadm um concentrati ons in excess of 73

ppm and PCE concentrations in excess of .060 ppmbut |ess than 90 ppm

The ground water woul d be renoved fromthe subsurface by punping froma recovery well and woul d
then be treated. Oganic contam nants would be renoved by air stripping. The treated water
woul d then either be 1) directed to Airco for industrial purposes and di scharged to the POTW
subsequent to treatnment for inorganics, or 2) treated to renove inorganics and then reintroduced
to the surficial aquifer through a recharge gallery. The discharge of treated groundwater woul d
comply with the pertinent ARARs.

Soi | vapor extraction would be used to renove organic contam nants fromthe soil above the water
tabl e or "vadose zone." This would involve the application of a vacuumto subsurface soils at
extraction points and the introduction of air under pressure at injection points. The
subsequent novenent of air through the pore spaces of the contaminated soils would carry
volatilized VOCs with it. The captured VOCs would then be treated, if required, or discharged
directly to the atnosphere. Soil vapor extraction would renmedi ate the unsaturated soil

contami nated with organic constituents, including PCE in excess of 90 ppm

Closure of the former pond areas woul d be acconplished by installation of a RCRA-type cap over
soil with contam nant concentrations above the cl eanup |evels, except for contami nated soil that
is adequately covered by buil dings, concrete, or asphalt. The existing concrete and asphal t
will be evaluated to determine if it nust be replaced by the RCRA-type cap. The cap would



substantially reduce or elimnate the |l eaching of Site contam nants, particularly nmetals, from
soil to groundwater.

Institutional controls would be inplenented in order to naintain and ensure the effectiveness of
the cap. Institutional controls include

Additional fencing to further restrict access to the area of concern
Posting of appropriate warning signs;

A nonitoring and mai ntenance programto insure that institutiona
controls renmain in place; and

Recordi ng of deed restrictions to control future uses inconpatible with
the remedy.

Zoning restrictions for future | and use already exist and deed restrictions controlling soi
excavation and the construction of buildings would be recorded. Current fencing would be

mai ntai ned or expanded to restrict access by aninals and the general public.

7.2 Qound-Water Recovery and Treatnent; Source Renoval and OFf Site Landfill D sposal
RCRA-type Cap (C 2)

This alternative provides:

. G ound-water renedi ation for organics and inorganics;

. Excavati on of source above the water table with PCE concentrations in excess of 90
ppm with off-site disposal

. Capping of all soil with PCE concentrations in excess of .060 ppmbut |ess than 90

ppm and cadm um concentrations in excess of 73 ppm

The ground water woul d be renoved fromthe subsurface by punping froma recovery well and woul d
then be treated. Oganic contam nants would be renoved by air stripping. The treated water
woul d then either be 1) directed to Airco for industrial purposes and di scharged to the POTW
subsequent to treatnment for inorganics, or 2) treated to renove inorganics and then reintroduced
to the surficial aquifer through a recharge gallery. The discharge of treated groundwater woul d
comply with the pertinent ARARs.

Soi | containing PCE concentrati ons above 90 ppm woul d be excavated and transported off-site to
an approved di sposal facility. Gven the elevated concentrati ons of contam nants that woul d be

present in the excavated naterial, the soil nmay require treatnent prior to disposal. Additiona
anal ysis of the excavated nmaterial nay be appropriate to confirmthe need for treatnent before
di sposal. The excavated areas woul d be subsequently backfilled with clean fill material and

covered with a RCRA-type cap

The purpose of this excavation would be to renove the soil contam nated with el evated | evel s of
PCE which is acting as a source of underlying groundwater contam nation. A snmall anount of
netal s contam nated soil would be renpbved as a result of this excavation. Existing sanpling
data indicate that the contam nated soil would require disposal in a hazardous waste landfill.
If it becones necessary to conduct further characterization of the contam nated soil prior to
di sposal, the excavated soil could possibly be stockpiled tenporarily at the Site

Site structures and a shallow water table nay render excavati on bel ow the water table
inpracticable; therefore, excavation would be limted to soils above the water table and which

are not covered with substantial buildings.

Closure of the former pond areas woul d be acconplished by installation of a RCRA-type cap over



soil with contam nant concentrations above the cl eanup |evels, except for contami nated soil that
is adequately covered by buil dings, concrete, or asphalt. The existing concrete and asphal t
will be evaluated to determine if it nust be replaced by the RCRA-type cap. The cap would
substantially reduce or elimnate the |l eaching of Site contam nants, particularly netals, from
soil to groundwater.

Institutional controls would be inplenented in order to naintain and ensure the effectiveness of
the cap. Institutional controls include

Additional fencing to further restrict access to the area of concern
Posting of appropriate warning signs;

A nonitoring and mai ntenance programto insure that institutiona
controls renmain in place; and

Recordi ng of deed restrictions to control future uses inconpatible with
the remedy.

Zoning restrictions for future | and use already exist and deed restrictions controlling soi
excavation and the construction of building would be recorded. Current fencing would be
mai ntai ned or expanded to restrict access by aninmals and the general public.

7.3 QGound-Water Recovery and Treatnent; Source Renoval and Of Site Landfill D sposal; SVE
RCRA-type Cap (C 3)

Alternative C 3 provides:
G ound-water renedi ati on for organics and inorganics;
Excavati on of sources above the water table with
cadm um concentrations in excess of 500 ppm with off-site disposal
Soi | vapor extraction renoval of organics fromsoil above the water
table with PCE concentrations in excess of 90 ppm
Capping of all soil with PCE concentrations in excess of .060 ppm but
| ess than 90 ppm and cadm um concentrations in excess of 73 ng/kg.

The ground water woul d be renoved fromthe subsurface by punping froma recovery well and woul d
then be treated. Oganic contam nants would be renoved by air stripping. The treated water
woul d then either be 1) directed to Airco for industrial purposes and di scharged to the POTW
subsequent to treatnment for inorganics, or 2) treated to renove inorganics and then reintroduced
to the surficial aquifer through a recharge gallery. The discharge of treated groundwater woul d
comply with the pertinent ARARs.

Soi | containing cadm umgreater than the cleanup | evels woul d be excavated and transported
off-site to an approved disposal facility. -Gven the elevated concentrations of contam nants
that woul d be present in the excavated material, the soil may require treatnent prior to
disposal. |If it becones necessary to conduct further characterization of the contam nated soi
prior to disposal, the excavated soil could possibly be stockpiled tenporarily at the Site. The
excavat ed areas woul d be subsequently backfilled with clean fill naterial and covered with a
RCRA-t ype cap.

The purpose of this excavation would be to renove the accessible soil contam nated with el evated
levels of nmetals, particularly cadmum This excavation woul d reduce the vol une of netals
contam nated soil at the Site. Site structures and a shallow water table nay render excavation
bel ow the water table inpracticable; therefore, excavation would be limted to soils above the
water table. Approxinately 850 cubic yards of contami nated soil would be renoved. This would
renove approxi mately 20 percent of the unsaturated soil contaminated with cadm umin excess of
73 ppm and approxi mately 31 percent of the unsaturated soil contami nated with PCE in excess of



. 060 ppm

Soi | vapor extraction would be used to renove the organic contaninants, above cl eanup |evels,
remai ning in the vadose zone foll owi ng excavation. This would involve the application of a
vacuumto subsurface soils at extraction points and the introduction of air under pressure at
infection points. The subsequent novenment of air through the pore spaces of the inpacted soils
carries volatilized VOCs with it. The captured VOCs would then be treated, if required, or

di scharged directly to the atnosphere. Soil vapor extraction would renedi ate approxi mately 100
percent of the unsaturated soil contam nated with organic constituents in excess of .060 ppm at
the Site, with the exception of soil beneath buildings that cannot be conpletely exposed to
subsurface SVE

Closure of the former pond areas woul d be acconplished by installation of a RCRA-type cap over
soil with contam nant concentrations above the cl eanup |evels, except for contami nated soil that
is adequately covered by buildings, concrete, or asphalt. The existing concrete and asphal t
will be evaluated to determine if it nust be replaced by the RCRA-type cap. The cap would
substantially reduce or elimnate the |l eaching of Site contam nants, particularly netals, from
soil to groundwater.

Institutional controls would be inplenented in order to naintain and ensure the effectiveness of
the cap. Institutional controls include

Additional fencing to further restrict access to the area of concern
Posting of appropriate warning signs;

A nonitoring and nai ntenance programto insure that institutiona
controls renmain in place; and

Recording of deed restrictions to control future uses inconpatible with
t he renmedy

Zoning restrictions for future | and use already exist and deed restrictions controlling soi
excavation and the construction of buildings would be recorded. Current fencing would be
mai ntai ned or expanded to restrict access by aninals and the general public.

7.4 Gound-Water Recovery and Treatnent; Source In-Situ S/S (C4)
This alternative provides:

G ound-wat er renedi ati on for organics and inorganics;
Stabilization/solidification of all accessible soil (soil not covered by
buil dings) with concentrations of cadmumin soil belowthe water table
that exceed 50 ppm and concentrations of cadmumin soil above the

wat er table that exceed 73 ppm

Stabilization/solidification, as described above, will provide an

i nperneabl e barrier for soil with PCE concentrations in excess of .060

ppm
Pl acement of a protective cover over the S/S nass.

The ground water woul d be renoved fromthe subsurface by punping froma recovery well and woul d
then be treated. Oganic contami nants would be renoved by air stripping. The treated water
woul d then either be 1) directed to Airco for industrial purposes and di scharged to the POTW
subsequent to treatnment for inorganics, or 2) treated to renove inorganics and then reintroduced
to the surficial aquifer through a recharge gallery. The discharge of treated groundwater woul d
comply with the pertinent ARARs.



In-situ S/S woul d be used to treat contami nated soil that is not presently covered by Site

buil dings. The process utilizes nechanical mxing and injection as a neans of stabilizing the
soil in place. An estinmated 6,700 cubic yards of contam nated soil would be stabilized, which
includes stabilization to a depth of approxinmately 8.5 feet. This would stabilize and solidify
approxi mately 100 percent of the unsaturated soil contam nated with cadm umin excess of 73 ppm
and 90 percent of the saturated soil contam nated with cadm umin excess of 50 ppmat the Site
Approxi mately 97 percent of the unsaturated soil contaminated with PCE in excess of .060 ppm
woul d have a reduced perneability as a result of S/'S

In-situ S/S could treat a larger volune of netals contami nated soil than excavati on because of
the difficulties associated with excavati on bel ow the water table and the proxinmity to Site
structures. However, in-situ S/S may al so have sone restrictions on its area of application
because of the presence of buildings at or adjacent to the Site

The basi c conponents of the in-situ S/S systeminclude a crane with an associ ated m xi ng system
The m xing systemis conprised of an auger(s) with mxing blades and a batch m xing plant, which
supplies the necessary treatnment chem cals, binding agents, and additives. The m xi ng auger
(typically 3 to 12 feet in dianeter) penetrates and | oosens the soil, lifting it to the mxing
paddl es (attached to the upper portion of the auger), effectively mxing the additives and soil
The m xi ng bl ades nove through the total depth of the soil colum in a vertical notion

Treatnment chemicals are transferred pneunatically for dry chemicals (or punped in cases where
liquid chemcals are used) and mxed with the untreated soil. [If vapor enissions are of

concern, auguring can be performed beneath a hood which is connected to a vapor treatnent unit.
Once mixing is conpleted to the desired depth, the auger is retracted and begi ns mxing the

adj acent soil, overlapping the previously mxed zone. This process is repeated until all of the
soil is treated. After allowing the S/S nass to cure, the concrete cap woul d be placed over the
S/'S nass to reduce the potential of conpromising its integrity.

A protective concrete cover would be installed over the S/S mass. The surface woul d be graded
conpacted, and sloped to direct precipitation runoff to a desirable location. Upon conpletion
of grading, a reinforced concrete pad woul d be constructed over the S/ S nass.

Institutional controls would be inplenented in order to ensure the effectiveness of the cap
Institutional controls include

Additional fencing to further restrict access to the area of concern
Posting of appropriate warning signs;

A nonitoring and nai ntenance programto insure that institutiona
controls renmain in place; and

Recording of deed restrictions to control future uses inconpatible with
t he renmedy

Zoning restrictions for future | and use already exist and deed restrictions controlling soi
excavation and the construction of buildings would be recorded. Current fencing would be

mai ntai ned or expanded to restrict access by aninmals and the general public.

7.5 G ound-Water Recovery and Treatnent; RCRA-type cap; (C5)

This alternative provides:

. G ound-wat er renedi ati on for organics and inorganics;
. Capping of all soil with PCE concentrations in excess of .060 ppmbut |ess than 90
ppm and cadm um concentrations in excess of 73 ppm



The ground water woul d be renoved fromthe subsurface by punping froma recovery well and woul d
then be treated. Oganic contami nants would be renoved by air stripping. The treated water
woul d then either be 1) directed to Airco for industrial purposes and di scharged to the POTW
subsequent to treatnment for inorganics, or 2) treated to renove inorganics and then reintroduced
to the surficial aquifer through a recharge gallery. The discharge of treated groundwater woul d
comply with the pertinent ARARs.

Closure of the former pond areas woul d be acconplished by installation of a RCRA-type cap over
soil with contam nant concentrations above the cl eanup |evels, except for contami nated soil that
is adequately covered by buildings, concrete, or asphalt. The existing concrete and asphal t
will be evaluated to determine if it nust be replaced by the RCRA-type cap. The cap would
substantially reduce or elimnate the |l eaching of Site contam nants, particularly netals, from
soil to groundwater.

Institutional controls would be inplenented in order to naintain the effectiveness of the cap
Institutional controls include

. Additional fencing to further restrict access to the area of concern

. Posting of appropriate warning signs;

. A nonitoring and mai ntenance programto insure that institutional controls remain in
pl ace; and

. Recordi ng of deed restrictions to control future uses inconpatible with the renedy.

Zoning restrictions for future | and use already exist and deed restrictions controlling soi
excavation and the construction of buildings would be recorded. Current fencing would be
mai nt ai ned or expanded to restrict access by aninals and the general public.

7.6 No Action (G 6)

No renedi al action would occur under this alternative

7.7 Volunme of contam nated nedia

The anmounts of contam nated soil, based on EPA-derived soil cleanup levels, are estinated as
fol |l ows:

. Vol ume of soil above the water table contam nated with inorganics: approxinately
4,225 cubic yards (soil with cadm um concentrations in excess of 73 ppm

. Vol ume of soil below the water table contam nated with inorganics: approxinately
2,500 cubic yards (soil with cadm umconcentrations in excess of 50 ppm

. Vol ume of soil above the water table contam nated with organics: approximately 140
cubic yards (soil with PCE concentrations in excess of 90 ppm; approxinmately 1,960
cubic yards (soil with PCE concentrations in excess of .060 ppm
. Vol ume of contam nated groundwater: approximately 3,411,000 gall ons.
8. 0 COVPARATI VE ANALYSI S OF ALTERNATI VES

The alternatives are eval uated agai nst one another by using the following nine criteria:

. Overall protection of human health and the environnent.



. Conpl i ance with Applicable or Rel evant and Appropriate Requirenents (ARARs).

. Long termeffectiveness and per nanence.

. Reduction of toxicity, nmobility, or volunme through treatnent.
. Short term effectiveness.

. I mpl emrent abi lity.

. Cost s.

. St at e Accept ance.

. Communi ty Accept ance.

The NCP categorized the nine criteria into three groups:

(1) Threshold criteria: the first two criteria, overall protection of human health and the
environnment and conpliance with ARARs (or invoking a waiver), are the minimumcriteria that
must be net in order for an alternative to be eligible for selection

(2) Primary balancing criteria: the next five criteria are considered prinary bal anci ng
criteria and are used to weigh major trade-offs anong alternative cl eanup net hods

(3) Mdifying criteria: state and community acceptance are nodifying criteria that are fornmally
taken into account after public comment is received on the proposed plan. State and
comunity acceptance is addressed in the responsiveness sunmary of the ROD.

The conparative analysis of the six alternatives proposed for this Site are presented in the
foll owi ng section.

8.1 Conparative Analysis of Conbined Renedial Alternatives
1. Overall Protection of Human Heal th and the Environnent

Except for the no action alternative, all the alternatives would provide protection for human
health and the environnment. These alternatives all treat the contam nated ground water and
provide protection fromcontact with contam nated soil as well as reduced | eachate potenti al
t hrough either excavation and/or treatnment as well as Site capping.

2. Conpliance with ARARs

The no action alternative would not conply with ARARs because contam nants would remain in
excess of soil and groundwater action |evels.

Al of the conbined alternatives include ground water treatnment, and this conponent of the
remedy would conply with ARARs (see Tables 4 and 5). Alternatives CG1, G2, and CG3 will reduce
t he ongoi ng source of PCE contamination in groundwater and thus reduce the tine necessary to
achi eve ARARs for organic contamnants. Alternative G5 will likely take |onger to achieve
ARARs for organi ¢ conpounds in groundwater because a cap alone will not reduce the | eaching of
PCE fromsoil for PCE concentrations greater than 90 ppm

G oundwat er renediation tine frames nmay be extended if netals |each to the ground water.
Alternative G4 may be nore effective at reducing remediation tine franes for netals in
groundwater. Alternative G 3 provides a | esser anount of saturated soil netals renoval.

3. Long-Term Ef fecti veness and Per nanence

Al the alternatives, except no action, would reduce potential risks and environnental inpacts.
Alternative G 3 would provide the highest degree of long termeffectiveness and permanence



because it includes excavation and offsite disposal and SVE for certain sources of contam nated
soil in addition to treatnment of the ground water. Exposure to contami nants woul d be
essentially elimnated

Alternative CG1 would provide a high degree of long termeffectiveness and per nanence because
the RCRA-type cap would reduce infiltration and, in conbination with deed restrictions and
institutional controls, would restrict access to contamnated soil. Oganic contamnants in the
vadose zone woul d be renmoved. G ound water recovery and treatnent woul d provide renediation of
Site ground water and woul d reduce risks associated with human or environnental exposure to
ground water. Alternative G2 would provide an approxi nmately equal |evel of |ong-term

ef fectiveness and pernmanence.



TABLE 4
POTENTI AL LOCATI ON SPECI FI C ARARs
Ctation

A ! Florida Adninistrative Code 17-524 and Florida Statute 373.3
contamnation. Regulatory clearance required to

cont am nati on.
cont am nati on.

A ! Florida Adninistrative Code 17-736
of warning signs to inform

A ! Endangered Species Act of 1973 (50 CFR Part 200 and Part 402
whch endangered or threatened species
! Fish and Widlife Coordination Act (33 CFR Parts 320-330)

R&A ! General RCRA Facility Location Standard (40 CFR 264.18 [b])
fl oodpl ai n

TSCA requirenents (40 CFR 761. 75)

Protection of floodplain (40 CFR 6, Appendi x A)
Fish and Wldlife Coordination Act (40 CFR 6. 302)
TSCA (40 CFR 761. 75)

R&A ! Florida Adninistrative Code 17-55. 312
wells. Buffer zone of no |less

| and

A = APPLI CABLE REQUI REMENTS WH CH WERE PROMULGATED UNDER FEDERAL LAW
TO SPECI FI CALLY ADDRESS A HAZARDOUS SUBSTANCE, PCLLUTANT, CONTAM NANT,
REMEDI AL ACTI ON LOCATI ON OR OTHER CI RCUMSTANCE AT THE SI TE.

R & A = RELEVANT AND APPROPRI ATE REQUI REMENTS WH CH WHI LE THEY ARE NOT
"APPL| CABLE" TO A HAZARDQUS SUBSTANCE, POLLUTANT, CONTAM NANT, REMEDI AL

ACTI ON, LOCATI ON, OR OTHER Cl RCUMSTANCE AT THE SI TE, ADDRESS PRCBLEMS
SI TUATI ONS SUFFI CI ENTLY SI M LAR TO THOSE ENCOUNTERED AT THE SI TE THAT

THEIR USE |'S WELL SUI TED TO THE SI TE.



TABLE 5
POTENTI AL CHEM CAL- SPECI FI C AND ACTI ON- SPECI FI C ARARS

CLEAN WATER ACT - 33 U S C  1251-1376

40 CFR Part 122-125: National Poll utant Requi res pe
pol lutants for
Di scharge Eli m nation System any
R&A 40 CFR 131
40 CFR 136.1
R&A 40 CFR Part 131 - Anbient Water Quality Suggest e
protection of
Criteria requirenents hum
R&A 40 CFR Part 146 Te
pr ogr am
da
A CWMWA 402 (a) (1) Ef
app
A 40 CFR Part 403 - National Pretreatnent Set
St andar ds thr

public treatnment works or
whi ch may cont ami nate
sewage sl udge.

RESOURCE CONSERVATI ON AND RECOVERY ACT - 42 U.S.C. 6901-6987

Al 40 CFR Part 241 - Quidelines for the Land Est
required of
R&A2 Di sposal of Solid Wastes any
i nc
R&A 40 CFR Part 261 - ldentification and Def
to
Li sting of Hazardous Wastes reg
263
R&A 40 CFR Part 262 - Standards Applicable to Est
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Cenerators of Hazardous Waste Was
40 CFR Part 263 - Standards Applicable to Est

transporters of
A Transportation of Hazardous Waste haz
transportation

req
40 CFR Part 264 - Standards for Oaners and Est abl i shes
st andards whi ch define
R&A Qperators of Hazardous Waste Treatnent, t he

waste for



Storage and Disposal (TSD) Facilities

store
40 CFR Part 268 - Land Di sposal
from
Al, 2 51 FR 40641
under
52 FR 25760
RCRA sections 3004 (d) (3), & (e) (3)
SAFE DRI NKI NG WATER ACT - 40 USC Section 300
A 40 CFR Part 141 - National Prinmary Drinking
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A 40 CFR Part 61 - National Em ssion
of
St andards for Hazardous Air Pollutants

HAZARDQUS MATERI ALS TRANSPORTATI ON ACT - 49 U S. C 1801-1813

40 CFR Parts 107, 171-179: Hazardous
A Material s Tranportation Regul ati ons

STATE ARARS
A FAC 17-730

R&A FAC 17-302. 300
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TABLE 5 (cont.)

R&A FAC 17-710

FAC 17-28

R&A FAC 17-2.3

FAC 17-2.1

FAC 17-4

R&A FAC 17- 660

Used oil managenent regul ations.

Regul ations to control discharges to
Aut hori zes zone of discharge for fac
di schargi ng to ground water as July

Specifies anbient air quality standa
exceeded for listed pollutants

Regul ations to elimnate, prevent, a
pol l ution

Est abl i shed procedures and requirene
permt from FDEP

Ef fl uent di scharge requirenents for
wastewater treatnent facilities.

A - APPL| CABLE REQUI REMENTS WHI CH WERE PROMULGATED UNDER FEDERAL
LAW TO SPECI FI CALLY ADDRESS A HAZARDQUS SUBSTANCE, POLLUTANT, CONTAM NANT,
REMEDI AL ACTI ON LOCATI ON OR OTHER CI RCUMSTANCES AT THE SI TE

R &A -

NOT " APPLI CABLE"

RELEVANT AND APPRCPRI ATE REQUI REMENTS WHI CH WH LE THEY ARE

TO A HAZARDOUS SUBSTANCE, PCLLUTANT, CONTAM NANT, REMEDI AL

ACTI ON, LOCATI ON, OR OTHER Cl RCUMSTANCE AT THE SI TE.  ADDRESS
PROBLEMS COR SI TUATI ONS SUFFI CI ENTLY SI M LAR TO THOSE ENCOUNTERED AT
THE SI TE THAT THEIR USE IS WELL SU TED TO THE SI TE

1 -

2 -

CHEM CAL - SPECI FI C REQUI REMENT

ACTI ON - SPECI FI C REQUI REMENT



Alternative G4 provides approxi mately the same | evel of long-termeffectiveness and pernanence
as CG1. The treatnment process would i mmobilize nmetals, and the perneability of the nass
relative to organics would be reduced, but the toxicity and vol une of contam nants woul d not be
reduced. Access restrictions would be required to continue effectiveness, and this is provided
by the capping alternatives. The only benefit provided by alternative G4 over the other
alternatives is that the ground water renediation tine frame for netals nay be reduced

Alternative G5 would provide effectiveness and pernmanence, but not to the extent of the other
alternatives in consideration since contaninants in Site soils would not be renoved or
immobilized. Aternative CG6 would provide little or no long-termeffectiveness or permanence

4. Reduction of Toxicity, Mbility, or Vol une

Al conbined alternatives include ground water renedi ation, so the only relative differences
between the alternatives are restricted to the conponents of the alternatives that address soi
contami nation. The ground water renedi ati on systemwoul d renove ground water contam nants, and
thus woul d reduce toxicity, nmobility, and vol une.

Alternative CG3 would provide the greatest reduction of toxicity, nobility, and volune of al
the alternatives through renoval and treatnent of limted sources of contaminants in the soil
Soi | vapor extraction would effectively reduce the toxicity, nobility, and volune of any VOCs
remai ni ng foll owi ng excavation. Mst of the organic contam nants in unsaturated soil would be
renoved, and about 20 percent of the inorganics in unsaturated soil would be renoved, and about
25 percent of the saturated soil inorganics would be renoved. The cap would essentially
elimnate infiltration through renaining contam nated soil.

Alternatives G1 and G2 would provide a relatively noderate degree of reduction in toxicity,
nmobility, and volume. Both alternatives would renove unsaturated soil organic contam nants to
the 90 ppmlevel. Aternative G2 wuld renove a snall percentage of unsaturated soi
inorganics, while neither alternative would renove saturated soil inorganics.

Alternative G4 would provide a | esser degree of reduction of toxicity, nobility, and vol une,
since soil contam nants woul d not be renoved; they would be bound in place thereby reducing
their nmobility.

Alternative G5 would provide an even | ower degree of reduction in toxicity, nobility, and
vol ume, because since it does not provide for treatnment of soil contaminants. Alternative CG6
no action, would rank |l owest for this criteria.

5. Short-Term Effectiveness

Al the alternatives present sone potential risks to renediation workers, |ocal workers, and the
environnent during inplenentation. Alternatives G1 and G5 could be inplenmented nore quickly
than the other alternatives, and require the | east anount of soil disturbance and intrusion

Any vol atile em ssions or fugitive dust generated could be controlled through the application of
water (wetting) or foam vapor suppressants.

Alternatives G2, CG3, and G4 present additional risks to renedi ati on workers and | ocal workers
during inplenmentation due to heavy equi pment operation within Site constraints. These risks
woul d be controlled by the inplenmentation of appropriate health and safety procedures during
construction

6. Inplenmentability



Al the alternatives, except for no-action, nay require that a treatability study or pilot test
be performed. Alternatives CG1 and G5 would not require any specialized equi prent to inplenent.

Alternatives G2 and CG3 would be nore difficult to i npl enent because of Site access and space
limtations. Both of these alternatives include excavation, which can be conducted at the Site
but nmay require consent by adjacent property owners and will require nore planning than at
typical Sites.

Site structures limt access to the majority of the contam nated soil. To conpletely renove
contam nated soil, he treatnent building and a portion of the nain building may eventual ly have
to be denolished. Excavation to recover all contaminated soil to 16 feet is not possible with
the buildings on Site, and with adjacent buildings. Excavation to a depth of 16 feet would
include "wet" excavati on because the water table occurs at about 6 feet. The sandy soil would
sluff under the wet conditions and, even with shoring, building stability would be in jeopardy.
Because of inplenentability problens, contam nated soil source renoval to a depth of 8 feet is
the only excavation consi dered inpl enent abl e.

Alternative G4 would require specialized technical expertise as well as specilized equi pnent,
and requires a |large amount of space for the equiprment. S/'S equipnent is large and woul d be
difficult to maneuver in the limted space at the Site. The in-situ S/S mixing equi pnent may not
be able to reach soil beneath Site or adjacent buildings, and would require a m ni num set back of
one to two feet fromthe buildings. The space limtations would require stagi ng because

equi pnrent woul d have to be setup over stabilized nmaterial to access unstabilized naterial.
On-site and sone off-site business activities nay have to be suspended during S/'S
inplenentation. This renedy nay also interfere with adjacent businesses because equi pnent woul d
have to nobilize over and setup sonme operations on adjacent property. This alternative would be
the nost difficult to inplenent.

7. Cost

The cost estinmates for the various alternatives are summari zed in order of |east to highest
present worth bel ow

Al ternative Capi t ol Annual Pr esent
oM Worth
G 6 - No Action $0 $0 $0
G5 - OGWRecovery & $399, 750 $71,900  $1, 505, 000

Tr eat ment ;
RCRA-type cap

C2 - GNRecovery & $442, 200 $71, 900 $1, 547, 400
Tr eat nment ;

limted source renoval;

RCRA-type cap

C1 - GWNRecovery & $445, 500 $92, 600 $1, 868, 900
Tr eat ment ;
RCRA-type cap; SVE

C3 - GWRecovery & $800, 813 $92, 600 $2, 224, 200
Tr eat nent ;
limted source renoval;



SVE; RCRA-type cap

G4 - GNRecovery & $1, 801,500 $75, 000 $2, 954, 400
Treatment; limted source
in-situ S/'S; concrete cap

8. Community Acceptance

The local comunity did not have any significant comment on the various renmedial alternatives
One commentor did not disapprove of the selected renmedy, but did rai se various questions
regarding the risk assessnent process and the general Superfund process. Responses to their
questions are provided in Appendi x B - Responsiveness Summary.

An equi pnent vendor submitted a limted proposal for groundwater treatnment which was simlar to
one of the treatment nethods described in the FS. Based on the available information, EPA
concl uded that the vendor's proposed nmethod woul d not be cost effective

9. State Acceptance

The State of Florida accepted portions of the selected renmedy including the groundwater
treatnent and deed restrictions, but recommended excavation or solidification of the

contam nated soil in order to control the |eaching of netals to groundwater. EPA does not agree
with the State regarding excavation or solidification of soil since those nethods would |ikely
be the nost difficult to inplenent because of the space constraints at the Site. In addition

excavation of all metals contam nated soil would require the denolition of sone Site buildings
including the existing industrial wastewater pretreatnent plant.

The netals contami nation in groundwater is generally limted to the shallow groundwater and has
not mgrated beyond Airco Plating's property. Furthernore, the selected groundwater action is
expected to capture the groundwater contam nated with netals and will include treatnment for
netals in extracted groundwater if necessary to satisfy discharge requirenents

G oundwater nonitoring is a conponent of the selected renedy. If long termnonitoring indicates
that the cap is not effective in reducing netals concentrations in groundwater, then it may be
necessary to conduct nore active soil renediation neasures.

8.2 Synopsis of Conparative Analysis of Aternatives

Al the alternatives, except for No-Action, would provide some degree of overall protection of
human health and the environnent and would conply with ARARs. Each of the remaining five
alternatives included groundwater extraction and treatnent to address VOCs in groundwater
Therefore, to select fromanong the remaining five alternatives, nore significance was given to
reducing the volune of PCE in soil through treatnent because PCE is the nost nobile contan nant
at the Site when conpared to the netal contami nants. Therefore, active neasures such as soi
vapor extraction were favored. Excavation and off-site disposal of the PCE contam nated soi
woul d be effective but there is a regulatory preference for treatment and a regul atory bias
agai nst the off-site disposal of untreated wastes. The soil vapor extraction will result in a
permanent reduction of organi c contam nant concentrations in the Site soil

Capping the netals contam nated soil was considered sufficient to reduce the | eaching of netals
fromsoil to groundwater. More active neasures such as excavation to the water table and
in-situ /S would al so be effective but would have been nore difficult to inplenment because of
space constraints at the Site and the presence of functional buildings at and adjacent to the
Site. In addition, alternative G4, which included in-situ S/S, had costs which were double the
costs of alternative G5, which included a cap



9.0 SELECTED REMEDY

Based upon consi deration of the requirenents of CERCLA, the NCP, the detail ed anal ysis of
alternatives and public and state coments, EPA has sel ected a conbi ned source control and
groundwat er renedy for this site. At the conpletion of this renedy, the risk associated with
this Site has been determned to be in the range from 1x10-5 to 1x10-6 which is considered to be
protective of hunman health and the environnent.

The total present worth cost of the selected renedy, Alternative CG1, is estimated at $
1,868,900. This includes capital costs of $445,6500 and annual O&M costs of $92, 600.

A.  Source Control

Source control renediation will address the contam nated soils at the Site. The prinary

contam nants are netals, including cadmum and VOCs including PCE. Source control wll include
soi|l vapor extraction of VOCs fromsoil above the water table, capping netals and VOC

contam nated soils, and institutional controls (including deed restrictions), that will preserve
the integrity of the cap and prohibit activities that are not conpatible with the sel ected

r erredy.

A.1 Mjor conponents of source control include:

a. Soil vapor extraction of VOCs, including PCE concentrations greater than 90 ppm for Site
soil to a depth of 5-6 feet below |l and surface, or just above the water table, whichever is
| ower .

b. A RCRA-type cap over soil above the water table with cadm umconcentrations in excess of 73
ppm and PCE concentrations in excess of .060 ppmbut |ess then 90 ppm

c. Institutional controls, including deed restrictions that are not inconsistent with the NCP,
that shall: 1) preserve integrity of the cap and restrict activities that are not conpatible
with the renedy. The restrictions would prohibit residential use of the Site as long as the
contam nated soil remains in place and woul d prohibit renoval of the cap unless any
necessary renedi al action, such as soil treatnent, was conducted; 2) ensure that the renedy
remai ns protective of human health and the environnent if on-site buildings that are
currently | ocated over contam nated soil undergo any significant physical nodification or
alteration. Those areas under such buildings would then be evaluated to determne if
renedi al action is necessary, such as extending a RCRA-type cap over those areas.

d. Apilot-scale treatability study of the soil vapor extraction systemwill be necessary
during the renedial design in order to maxi mze the performance of the system In addition,
nodel i ng of projected air em ssions and anal ysis of actual air em ssions fromthe pil ot
plant will be conducted in order to determne the need for air em ssion control equipnent
for the system

e. Review of the periodic groundwater nonitoring results to determ ne the effectiveness of the
cap at reducing the concentrations of inorganics in groundwater at the Site. |If netals
concentrations in Site groundwater increase or do not decrease within five years after
installation of the cap, then the need for active soil treatnent neasures such as

excavation, solidification, etc., shall be eval uated.

f. Conpliance with ARARs listed in Tables 4 and 5 and in this Section 9.

A 2 Treatnment of in-situ material



Soil action levels are intended to reduce the | eaching of contami nants fromsoil to groundwater
so that groundwater standards are no | onger exceeded, or to reduce the risk associated with
exposure to contamnated soil. The levels for PCE and cadm um were cal cul ated by using the
Surmmers nodel, which is nore fully explained in Appendix C of the FS.

Soil action levels were set for PCE because it is the prinmary organi ¢ contam nant detected at

el evated concentrations in Site soils. PCE found in Site soil is the likely source of PCE and
rel ated organi ¢ conmpounds found in Site groundwater. Soil action levels were set for cadm um
because it is found at elevated levels in soil and is acting as a source of cadmumin

under | yi ng groundwat er.

Site soil containing elevated | evels of cadm umgenerally contain el evated | evels of other

netal s and cyani de. Therefore, action for cadm umcontam nated soil wll al so address other
nmetal s and cyanide found in the soil. Nevertheless, action levels for the other site

contam nants have al so been devel oped. They are generally based on cal cul ated all owabl e | evel s
for exposure to soil.

Site soils above the water table that are contam nated with PCE concentrations greater than .060
ppmand | ess than 90 ppmwil|l be capped as well as soil contami nated with cadm um concentrations
greater than 73 ppm

However, since PCE is a highly nobile contam nant, the cap is not expected to reduce the
potential for |eaching of PCE in soil for PCE concentrations greater 90 ppm Therefore, Site
soils above the water table that are contam nated with PCE at concentrations greater than 90
ppmwi Il be treated by soil vapor extraction. This nethod involves the application of a vacuum
to subsurface soils at extraction points (typically wells) and the introduction of air under
pressure at injection points. The resulting novenent of air through the pore spaces of the
contam nated soils carries volatilized VOCs with it.

The captured VOCs will then be treated, if necessary, or discharged directly to the atnosphere.

At a mininum additional air em ssion testing coupled with a risk assessnent nethodol ogy will be
conducted to evaluate the need for air em ssion control equipnment for the soil vapor extraction
systemal one and in conbination with the air stripping tower used for groundwater treatnent.

A.3 Performance Standards

Because certain perfornmance standards nay not be determined until the Renedial Design Phase, and
because certain mnor perfornmance standards nay not be listed, the list of Perfornmance Standards
in this section is not exclusive. The perfornmance standards for this conponent of the selected
remedy include, but are not limted to, the follow ng standards:

a. Treatnment standards

PCE concentrations in Site soils to a depth of 5-6 feet below |l and surface, or just above the
wat er table, whichever is |lower, shall be reduced to |l ess than or equal to 90 ppm by SVE.

b. Cappi ng standards

Site soils above the water table that are contam nated above the action levels |isted bel ow
will be capped.

CONTAM NANT SQA L ACTI ON LEVEL (ppm

Tet rachl or oet hyl ene (PCE) >, 060 and <90 1



Cadmi um 73 1

Chr om um 1,350 3
Copper 9,990 3
Cyani de 5,940 3
Lead 500 3
N ckel 5,400 3
Zi nc 8,100 3

1 Summers nodel calculation - protection of groundwater
2 Florida Background Level
3 BRA - protection of human health fromcontact with soi

In general, the cap shall conply with the pertinent portions of 40 CFR 264 Subparts, F,G and
K. In particular, the cap will substantially elimnate infiltration and thus reduce | eachate
generation of netals and organi ¢ conpounds in general, and cadmiumand PCE in particular. The
soil cleanup levels are based upon a cap perneability value of 10-7 cmsec. At a mininmum the
cap will be designed so that it nmeets the requirenents in the EPA gui dance docunent
"Construction Quality Managenent for Renedial Action and Renedial Design - Waste Contai nnent
Systens" (EPA/ 540/ R-92/073) and other rel evant guidance. The cap will be a "hardened" cap as
required for the closure of hazardous waste storage facilities where it is advantageous to
continue using the Site

As part of the construction of the cap, the surface woul d be graded, conpacted, and sloped to
direct precipitation runoff to a desirable location. Upon conpletion of grading, a geosynthetic
| ayer woul d be placed on the soil surface. Next, a geonenbrane would be put in place which
woul d then be topped by a granul ar drainage layer. Finally, a reinforced concrete pad would be
constructed to protect the underlying layers and to provide a durable working surface for
ongoi ng industrial activity.

In addition, the cap will satisfy the pertinent requirenents in 40 CFR 264.90 - .120, and
264. 228 whi ch incl ude

. provide long termmnimzation of liquids through the closed surface inpoundnent.
. function with m ni mum nai nt enance

. pronote drai nage and m nim ze erosion or abrasion of the final cover

. accommodat e settling and subsi dence so that the cover's integrity is naintained
. maintain the integrity and effectiveness of the final cover, including making

repairs to the cap as necessary

. have a perneability less than or equal to the perneability of any bottom i ner
system or natural subsoils present

Use of the capped area for comercial purposes will follow the substantive requirenments found in
40 CFR 264.117 - .120 regardi ng post closure care and use of property including, but not limted



to, nmaintenance, groundwater nonitoring, post closure plans and notices, etc.

The estinmated size of the cap is approximately 12,500 square feet. The size of the cap may
increase if existing concrete or asphalt at the Site does not provide an equival ent |evel of
protection or effectiveness. A final decision regarding the effectiveness of the existing
covers will be nade during the RD.

c. Discharge standards

Air em ssion nodeling and nmonitoring coupled with a risk assessnent nethodol ogy will be
conducted to evaluate the need for air em ssion control equipnment for the soil vapor extraction
systemal one and in conbination with the air stripping tower.

Air emssions fromthe SVE systemshall comply with EPA Ofice of Solid Waste and Emer gency
Response Directive 9355.0-28 titled Control of Air Emssions from Superfund Air Strippers from
Superfund Goundwater Sites. This guidance indicates that air em ssion sources need controls if
their actual em ssion rates for total VOCs exceed:

3 pounds/ hour or
15 pounds/day or
10 tons/year

Air emssions shall also conply with levels included and/or referred to in the gui dance docunent
entitled "Estinmation of Air Inpacts for Air Stripping of Contami nated Water" (EPA-450/1-91-002,
dated 5/91), where appropriate.

Air em ssions nust also conply with State regulations identified as ARARs for this Site.

Florida regulations in Chapter 17-2 provides requirenents for sources which emt pollutants. |If
any contam nant regul ated by these standards will be rel eased by the planned renedial action,
the regul ati ons shall be foll owed.

Air em ssions that exceed the standards referred to above shall be collected and treated by
carbon absorption, vapor nenbrane separation, or other suitable nethods as approved by EPA

B. Goundwater Renediation

Cont ami nated groundwater will be renoved by punping fromrecovery wells designed to provide
effective capture of dissolved contam nants. The extracted ground water will then be treated by
air stripping. The treated water will then either be directed to Airco (for industrial purposes
and di scharged to the POTWafter neeting POTWpermt requirenments for inorganics), or, as
necessary, treated to renove i norganics and then reintroduced to the surficial aquifer through a
recharge gallery on-Site.

B.1. The major conponents of groundwater renediation to be inplenented include:

Extraction of contam nated groundwater and treatnent by air stripping at the Site; and

a. Discharge of treated water to the POTWor to the surficial aquifer via a recharge gallery
on-Site in accordance with all applicable regulati ons and ot her Perfornmance Standards.

b. Evaluation of the need for treatnent of inorganics in groundwater will be conducted during
the RD.

c. Ar emssions will be sanpled during the initial operation of the air stripping tower. The



purpose of the sanpling will be to validate the air em ssions nodeling included in the FS.
Air emssion control equiprment will be added to the design of the air stripping systemif
EPA determi nes that such equi pnent is necessary.

d. Conpliance with ARARs listed in Tables 4 and 5 and this Section 9.
B.2. Extraction, Treatnent, and D scharge of Contam nated G ound \Water

G oundwat er beneath and downgradient fromthe Site contains VOCs at various depths in the
Bi scayne Aquifer. Some nmetals, including cadm um have al so been detected primarily in
shal | ow groundwater at the Site.

The contam nated groundwater will extracted by extraction wells. The groundwater extraction
wel | design and installation requirements will be finalized during the design phase. However,
according to the FS, one extraction well punping at a rate of approxi mately 75 gpm woul d be
sufficient to contain the entire contam nant plune within 180 days.

The VOC contami nated groundwater will be treated by air stripping to renove the VOCs. Air
stripping equipnment is generally classified as either packed towers or |ow profile.

The specific type of air stripping systens will be determ ned during the RD and will depend upon
flow rates, influent concentrations, efficiency rates, etc. 1In either type of system air is
forced through the groundwater in order to volatilize the VOCs. According to the FS, a single
packed tower, about 30 feet high would be required to achieve cleanup | evels for groundwater.

The need for treatnment of inorganics in groundwater will be determ ned during the ROORA.  This
wi Il be acconplished during a pilot scale operation of the air stripping tower. Treated effluent
fromthe tower will be analyzed for inorganics. |f contami nants are detected above di scharge
standards, then appropriate treatnent nmethods shall be designed. |f inorganic contamnants are
detected consistently during periodic effluent sanpling fromthe full scale operation of the
groundwat er treatnent system then an EPA approved design for inorganics treatnent shall be

i npl enent ed.

Treated groundwater will be discharged to either the POTW an on-site recharge gallery, or a
conbi nation of both. Currently, Airco Plating only discharges a portion of the total daily
volunme al |l owed under its pernmit with DERM (Dade County) for discharge to the POTW This excess
di scharge capacity may be utilized for disposal of a portion of the treated groundwater, if
authorized by DERM and the POTW The renmi nder of the treated groundwater could then be

di scharged to an on-site recharge gallery that woul d discharge the treated water to the
surficial aquifer. However, a recharge gallery shall be designed in such a manner so as to
allow for the discharge of all treated water if conditions prohibit a discharge to the POTW It
shal | al so be designed so that "recharged" water does not adversely alter the migration pattern.

Air em ssions froma packed colum air stripping tower have been estinated. Based on the
estinmates developed in the FS, air em ssions should not exceed allowable | evels. However, since
the soil vapor extraction systemfor soil will also have air em ssions that were not estinated,
additional air em ssion testing coupled with a risk assessnent nethodol ogy will be conducted to
eval uate the need for air emssion control equipnent for the air stripping tower, the soil vapor
extraction system or both.

Al sanpling conducted during the ROYRA is subject to verification by EPA

B.3 Performance Standards



Because certain perfornmance standards nay not be determined until the Renedial Design Phase, and
because certain mnor perfornmance standards nay not be listed, the |list of Perfornmance Standards
in this section is not exclusive

a. Extraction Standards

G oundwater at the Site which exceeds federal and/or state groundwater standards, particularly
those listed in the following table, will be extracted. A punping rate of 75 gallons per minute
was used in the FS as estimates of the punping rate necessary to contain the entire plune; these
values will be further evaluated during the RD

b. Treatnment Standards

G oundwat er shall be treated until federal and/or state groundwater standards are attained at
the wel I s designated by EPA as conpliance points. These conpliance points are currently
considered to be located at the i mmedi ate boundari es of the capped area, the furthest extent of
the contam nant plune, and the extraction wells.

The groundwater treatnent standards include the levels listed in the follow ng table -
"G oundwat er Extraction and Treatnent Standards”

Sorre of the groundwater treatnent standards include pronul gated State groundwater standards that
are nore stringent than Federal standards. These State standards are ARARs that shall be
conplied with and incl ude

Trichloroethylene ......... 3 ppb

Tetrachl oroethylene ....... 3 ppb

Vinyl Chloride ............ 1 ppb
Acetone and bis (2-ethyl hexyl) phthalate, |listed as contam nants of concern in the R sk
Assessment, might not be Site related. It is possible that these conpounds are | aboratory

conpounds that contam nated a groundwater sanple during the RI but are not actually present in
Site groundwater. Additional sanpling and anal ysis of groundwater will be conducted during the
RD to confirmthe presence or absence of these conpounds.



CONTAM NANT GROUNDWATER EXTRACTI ON AND
TREATMENT STANDARDS ( ppm

Acet one NA

Chl or of orm .100 1

Cs/trans 1,2 dichloroethyl ene .07/.100 1

1, 1- D chl or oet hyl ene .007 1

Tet rachl or oet hyl ene (PCE) . 0032

Tri chl or oet hene . 0032

Vi nyl Chloride . 0012

Bi s (2-ethyl hexyl) phthal ate NA

Cyani de . 2001

Cadni um . 0051

Chr om um . 1001

Copper 1.33

Lead . 0154

N ckel . 1001

Zinc 5.05

1 Federal ML 2Fl ori da G oundwat er standard 3 Federal MCLG

4 Federal action |evel 5 Federal SMCL



c. Discharge Standards

Di scharges fromthe ground water treatnent systemshall conply with all ARARs, including, but
not limted to, federal and state groundwater standards and all effluent limts established by
EPA.

Treated water discharged to the recharge gallery shall meet perfornmance standards including
those noted in 9.B.3.b.

Treated water discharged to the POTWshall neet the standards required by the POTWand/ or DERM
DERM has issued an annual waste pretreatnent operating permit to Airco Plating. The current
standards for pretreatnent of wastewater prior to discharge to the POTWi ncl ude:

Par anet er Dai |y Maxi mum Li mt
Fl ow, total 80, 000 gal | ons/ day
pH 9.5

(5.5 is nonthly average limt)

Cadm um .5 nmy/1l
Chr om um 1.0 ng/1
Chrom um hex .5 nmy/1l
Copper .5 g/l
Cyani de .1 nmy/1l
Lead .3 ny/1l
N ckel 1.5 ng/1l
Silver .4 my/l
Zinc 1.0 ng/1
Total Toxic 2.0 ng/1

Organics (TTO

Total Metals 2.0 ng/1
(Qu, O, N, Zn)

Airco Plating is currently discharging approxi mately 45,000 gal |l ons/day of treated wastewater,
thus there is currently unused capacity in the total permtted daily discharge at the Site. Use
of this discharge option is dependent upon the approval of DERM and the POTW

Air emssions fromthe groundwater treatnent systemshall conmply with EPA Ofice of Solid Waste
and Energency Response Directive 9355.0-28 titled Control of Air Emssions from Superfund Air
Strippers from Superfund Goundwater Sites. This guidance indicates that air em ssion source
need controls if their actual em ssion rates for total VOCs exceed:

3 pounds/ hour or



15 pounds/day or
10 tons/year

Air em ssions shall also conply with levels included and/or referred to in the gui dance docunent
entitled "Estinmation of Air Inpacts for Air Stripping of Contami nated Water" (EPA-450/1-91-002,
dated 5/91).

Air emssions nust also conply with State regulations identified as ARARs for this Site.

Florida regulations in Chapter 17-2 provides requirenents for sources which emt pollutants. |If
any contam nant regul ated by these standards will be rel eased by the planned renedial action,
the regul ations shall be foll owed.

d. Design Standards

The design, construction and operation of the groundwater treatnent systemshall be conducted in
accordance with all ARARs, including the pertinent requirenments set forth in 40 CF.R Part 264
(Subpart F).

C. Conpliance Testing

Sanpling of treated and untreated soils, groundwater, treated effluent, and air em ssions shall
be conducted at this Site. Appropriate sanples fromsoil or the extracted air/PCE m xture shall
be collected to ensure that PCE levels in soil are less than or equal to 90 ppm This sanpling
will be conducted in order to determne the effectiveness of the SVE system Verification
sanples will be collected to denonstrate that all soil that exceeds action |evels has been
capped.

Along termnonitoring systemshall be inplenented to nonitor the progress of groundwater

remedi ation and the effectiveness of continued operation of the groundwater treatnent system
After denonstration of conpliance with groundwater Perfornmance Standards, the groundwater shall
be nmonitored for at least five years. |f nonitoring indicates that the Performance Standards
set forth in Paragraph B.3 are being exceeded at any tine after punping has been di sconti nued,
extraction and treatnent of the ground water will recomence until the Perfornmance Standards are
once again achieved. Furthernmore, if nonitoring indicates Perfornance Standards set forth in

Par agraph A. 3 or B.3 have been exceeded, the effectiveness of the source control conponent will
be re-eval uat ed.

Treated groundwater will also be nonitored on a regular basis to ensure that the treated water
neets the necessary di scharge standards. D scharge standards include federal and state
groundwat er standards for discharges to the aquifer. An appropriate sanpling and analysis for
the remedial action will be prepared during the RD. 1In addition to anal yses of organic

contami nants, inorganic contamnants will be analyzed periodically during the first two years of
operation. After tw years, the frequency of netals anal yses nay be reduced. |[f, at any tine,
netal s are present above federal or state standards, then treatnent for netals may be deened by
EPA to be necessary, dependent upon the discharge point and associ ated di scharge standards.

Air emssions nonitoring will be perforned periodically during the renedial action to evaluate
the air emssions fromthe groundwater treatment systemand the SVE systemto determne if air
em ssion controls are necessary.

Use of the capped area will follow the substantive requirenments found in 40 CFR 264. 117 - .120
regardi ng post closure care and use of property including, but not limted to, naintenance,

groundwat er nonitoring, post closure plans and notices, etc.

10.0 STATUTCRY DETERMAI NATI ONS



EPA has determned that the selected renedy will satisfy the statutory determ nati ons of Section
121 of CERCLA. The renedy will be protective of hunman health and the environnent, will conply
with ARARs (unless a statutory waiver is justified), will be cost effective, and will use
permanent solutions and alternative treatment technol ogies to the maxi mum extent practicable.

Furthernore, the regulatory preference for treatnent as a principal elenent and the bias agai nst
off-site land disposal of untreated wastes are satisfied to the extent practicable.

10.1 Protection of Human Health and The Environnent

The sel ected remedy protects human health and the environment through treatnment of the principa
threat in soil. PCEis considered a principal threat in soil because it is the nost nobile
primary contaminant at the Site. SVE will reduce the nost elevated levels of PCE in soil that
act as a source of groundwater contam nation at the Site. The subsequent cap over the soi

contai ning any remai ning PCE and the various netals will further reduce the generation of

| eachat e whi ch contam nates the underlying groundwater. The cap will also greatly reduce the
risk of direct exposure associated with the contam nated soil. Installation of a cap will
reduce the cancer risks associated with soil contact to less than 1 x 10-6; the non-carcinogenic
hazard index will be reduced bel ow 1.

The groundwater treatnent conponent of the selected remedy will protect hunman health and the
envi ronnent by reducing or preventing further mgration of the contam nated groundwater and by
reduci ng the contam nant concentrations in groundwater until the concentrations are | ess than or
equal to MCLs. Conpliance with MCLs will reduce the |longtermcancer risk associated with
possi bl e ingestion of the groundwater to the range between 1x10-5 and 1x10-6. Peri odic
groundwat er nmonitoring will be conducted to evaluate the perfornance of the groundwater
treatment system

10.2 Conpliance with ARARs

I mpl erentation of this remedy will conply with all Federal and State ARARs and will not require
a wai ver. The groundwater extraction and treatnent systemw || neet the groundwater performance
standards noted in Section 9.B.3, which are based on Federal and State MCLs or EPA action
levels. Federal and State MCLs are considered rel evant and appropriate in the cl eanup of
contami nated groundwater. MCLs will be nmet with respect to the discharge of treated groundwater
and long-term groundwater nonitoring to assess progress and effectiveness of cleanup

The cap will conply with the substantive RCRA requirenents regardi ng the capping and cl osure of
hazardous waste units. These requirenents include the relevant portions of 40 CFR 264 Subparts
F, G and K and are al so discussed in Section 9.A 3

Air emssions fromthe soil and groundwater treatnent systens shall conply with EPA Directive
9355. 0-28 whi ch provi des guidelines for the control of air emssions fromair stripping towers
at Superfund groundwater sites. In addition, State standards for air enmissions are found in FAC
17-2.300. These standards would apply if regulated pollutants were emtted during the renedia
action.

10.3 Cost-Effectiveness

The selected renedy, alternative G-1, is a cost effective renedy. The total estinated present
worth cost of this alternative is approxi mately $1, 868, 900 whi ch includes capital costs and
annual operation and nai ntenance costs. EPA has deternmined that the cost of inplenenting the
remedy is proportionate to the overall effectiveness of the renedy and is a reasonabl e val ue.



10.4 Use of Permanent Sol utions and Treatnment Technol ogi es

The sel ected remedy uses permanent sol utions and treatnent technol ogies to the naxi num extent
practicable. Goundwater extraction and treatnent will involve active neasures to reduce the
toxicity, mobility, and volune of contaminants in groundwater. Soil treatnent, through soil
vapor extraction, involves active treatnent to address the PCE in soil which acts as a source of
contami nation in the groundwater. PCE is the nost nobile Site contam nant.

10.5 Preference for Treatnent as a Principal El enent

The statutory preference for treatnent will be net because the sel ected remedy includes active
treatnment for groundwater and active treatnent for the nost nobile soil contam nants.

G oundwat er renediation will be acconplished through extraction and air stripping of the
contam nated groundwater. Air stripping will renove the VOCs from groundwat er and di scharge
themto the air at levels that will not pose an unacceptable |evel of risk to human health or
t he environnent .

Treatnent for the PCE contam nated soil, soil vapor extraction, will reduce the anount of PCE
that | eaches fromsoil to groundwater and thus increase the effectiveness of the groundwater
treatnment system

11.0 DOCUMENTATI ON OF SI GNI FI CANT CHANGES

The remedy described in this Record of Decision is the preferred alternative described in the
Proposed Plan for this Site. There have been no significant changes in the sel ected renedy.
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for the
Al RCO PLATING COINC NPL Site
1.0 PRE-REMEDI AL
1.8 Prelimnary Assessnent Docunents

1. Prelimnary Assessnent, Airco Plating Conpany Site,
Eric Nuzie, State of Florida Departnent of
Envi ronnental Regul ation. (Septenber 20, 1984).

2. Prelimnary Assessment, Airco Plating Conpany Site,
Cam |l a Warren, EPA Region IV. (Muy 20, 1985).

1.9 Site Inspection Docunents

1. Site Inspection, Airco Plating Conpany Site, Kenneth
Ri chardson, EPA Region IV. (April 24, 1985).

2. Site Inspection, Airco Plating Conpany Site, Kenneth
Barry, EPA Region IV. (January 29, 1986).

3. Site Inspection, Airco Plating Conpany Site, Kenneth
Ri chardson, EPA Region |V (May 19, 1986).

1.10 Expanded Site Inspection Docunents

1. "Report, Airco Plating Conpany, Mam, Florida," EPA
Region IV. (Septenber 16, 1986).

2. "Final Expanded Site Investigation, Airco Plating
Conmpany Site, Mam, Florida, Volune Il; Appendices,"
NUS Corporation. [Note: Thesetwo vol unmes appear in
reverse order in the |Index because of their approval
dates. However, they appear in correct volune order in
the Administrative Record itself.] (July 1987).

3. "Final Expanded Site Investigation, Airco Plating
Conmpany Site, Mam, Florida, Volune |," NUS
Corporation. [Note: Thesetwo volunes appear in reverse
order in the Index because of their approval dates.
However, they appear in correct volune order in the
Admini strative Record itself.] (July 1988).



3.0 REMEDI AL | NVESTI GATION (RI)
3.4 Wrk Plans and Progress Reports (cont'd.)

1. Letter fromDavid Ferrell, United States Departnent of
the Interior, to Randy Bryant, EPA Region IV
(February 12, 1991). Concerning the United States
Departnent of the Interior's choice not to conment on
the Airco Plating RI/FS.

2. Letter fromA ex Cordero, Florida Departnent of
Nat ural Resources, to Randy Bryant, EPA Region IV
(May 8, 1991). Concerning conmrents on the Revised
Wrk Plan for the RI/FS.

3. "Renmedial Investigation and Feasibility Study Wrk
Plan, Airco Plating Conpany, Inc.," Prepared for Airco
Pl ati ng Conpany, by MP. Brown & Associates, Inc. (June 1991).

3.8 InterimDeliverabl es

1. "Site Safety and Health Plan, Airco Plating Conpany,
Inc., Mam, Florida," Prepared for Airco-Plating
Conmpany, by MP. Brown & Associates, Inc. (June 1991).

2. "Quality Assurance Project Plan for Airco Plating
Conmpany, Inc., Mam, Florida," Prepared for Airco
Pl ati ng Conpany, by MP. Brown & Associates, Inc. (June 1991).

3. "Field Sanpling and Analysis Plan, Airco Plating
Conmpany, Inc., Mam, Florida," Prepared for Airco
Pl ati ng Conpany, by MP. Brown & Associates, Inc. (June 1991).

3.10 Renedi al Investigation (RI) Reports

1. Menorandum from Dan Thonman, EPA Region |V
Envi ronnental Services D vision, Athens, Georgia, to
Randy Bryant, EPA Region IV. (May 15, 1992).
Concerning comments on the Airco Plating Renedial
I nvestigation Report.

2. Menorandum from WIliam O Steen, EPA Region |V, to
Randy Bryant, EPA Region IV. (May 19, 1992).
Concerning Corments on the Airco Plating Draft
Renedi al Investigation Report.



3.

10

Renedi al Investigation (RI) Reports (cont'd.)

Letter fromKelsey Helton, State of Florida Departnent
of Environnental Regulation, to Randy Bryant, EPA
Region IV. (July 9, 1992). Concerning transmttal of
the encl osed conments on the draft Site Source
Characterization (Renedial Investigation Report) for
the Airco Plating Co. NPL Site.

Letter from Randy Bryant, EPA Region IV, to Mke King,
Airco Plating Conpany, Inc. (July 14, 1992).
Concerning transmttal of EPA s enclosed coments on
the draft Renedial Investigation Report for Airco

Pl ati ng Conpany NPL Site.

Menorandum from WIlliam O Steen, EPA Region IV, to

Randy Bryant, EPA Region IV. (Novenber 5, 1992).
Concerning transmttal of the enclosed comments on the
Airco Plating Revised Draft Renedial |nvestigation Report.

Letter from Randy Bryant, EPA Region IV, to Charles
MacPhear son, Haztech. (Novenber 20, 1992). Concerning
transmttal of the enclosed comrents on the Revised

Renedi al Investigation Report as well as scheduling of
the Renmedi al Investigation Report and Feasibility

Study Report Docunents for the Airco Plating Conpany Site.

Letter fromKelsey Helton, State of Florida Departnent
of Environnental Regulation, to Randy Bryant, EPA
Region IV. (Decenber 7, 1992). Concerning transmttal
of the enclosed comrents on the Site Source
Characterization (Renedial Investigation Report) for
the Airco Plating Co. NPL Site.

Letter from Randy Bryant, EPA Region IV, to Kel sey

Helton, State of Florida Departnent of Environnental

Regul ation. (Decenber 23, 1992). Concerning request

for review of the Final Renedial Investigation Report

and the Draft Techni cal Menorandum for Renedi al
Alternatives (Provided) for the Airco Plating Co. NPL Site.

Letter from Randy Bryant, EPA Region IV, to Charles
MacPhear son, Haztech. (January 8, 1993). Concerning
transmttal of the enclosed comrents on the Revised
Renedi al Investigation Report and Techni cal Menorandum
for the FS for the Airco Plating Conpany Site.



3.10 Renedial Investigation (RI) Reports (cont'd.)

10. MernorandumfromWIliam O Steen, EPA Region IV, to
Randy Bryant, EPA Region IV. (January 22, 1993).
Concerning Corments on the Airco Plating Revised Draft
Renmedi al Investigation Report and Techni cal Menorandum
on Renedi al Technol ogi es and Al ternati ves.

11. Letter from Randy Bryant, EPA Region |V, to Charles
MacPhear son, Haztech. (January 28, 1993). Concerning
transmttal of the enclosed comrents on the Revised
Renmedi al Investigation Report and Techni cal Menorandum
for the FS for the Airco Plating Conpany Site.

12. "Renedial Investigation, Airco Plating NPL Site,
Mani, Florida, Volume |I," MP. Brown &l Associ at es,
Inc., Prepared for Airco Plating Conpany, Inc.
(February 1993).

13. "Renedial Investigation, Airco Plating NPL Site,
Mani, Florida, Volume I1," MP. Brown &l Associ ates,
Inc., Prepared for Airco Plating Conpany, Inc.
(February 1993).

14. Letter fromKelsey Helton, State of Florida Departnent
of Environnental Regulation, to Randy Bryant, EPA
Region IV. (February 12, 1993). Concerning the State
of Florida Departnent of Environnental Regulation's
comrents on the Renedi al Investigation Report and the
Techni cal Menorandum on Renedi al Technol ogi es and Alternatives.

3.11 Health Assessnents

1. "InterimPrelimnary Health Assessnment, Airco Plating
Conmpany, Inc., Mam, Dade County, Florida, " Agency
for Toxi c Substances and Di sease Registry (ATSDR)
(February 26, 1992).

3.12 Endangernent Assessnents

1. Menorandum from El mer Akin, EPA Region IV, to Randy
Bryant, EPA Region IV. (May 6, 1992). Concerning the
attached revi ew comments by Krista Jones, onsite ESAT
contractor, on the Baseline R sk Assessnent for the
Airco Plating Co. NPL Site.

2. Letter fromRandy Bryant, EPA Region IV, to Cody
Jackson, Dynanmac Corporation. (July 1, 1992).
Concerning the attached comments on the Baseline R sk
Assessnment for the Airco Plating Co. NPL Site.



3.12 Endangernent Assessnents (cont'd.)

3. Letter fromRandy Bryant, EPA Region IV, to Cody
Jackson, Dynanac Corporation. (Novenber 5, 1992).
Concerning the attached comments on the Revised
Basel i ne Ri sk Assessnment for the Airco Plating Co. NPL Site.

4. Menorandum from El mer Akin, EPA Region |V, to Randy
Bryant, EPA Region IV. (January 29, 1993). Concerning
the attached review cooments by Krista Jones, onsite
ESAT contractor, on the Revised Baseline R sk
Assessnment for the Airco Plating Co. NPL Site.

5. Letter fromRandy Bryant, EPA Region IV, to Cody
Jackson, Dynanac Corporation. (February 24, 1993).
Concerning the attached comments on the Revised
Basel i ne Ri sk Assessnment for the Airco Plating Co. NPL Site.

6. "Revised Final Baseline R sk Assessment, Airco Plating
Conmpany Site, Mam, Dade County, Florida," Dynanac
Corporation. (March 19, 1993).

7. Menorandum from El ner Akin, EPA Region IV, to Randy
Bryant, EPA Region IV. (April 8, 1993). Concerning
the attached revi ew cooments by Krista Jones, onsite
ESAT contractor, concurring on the Revised Baseline
Ri sk Assessnment for the Airco Plating Co. NPL Site.

4.0 FEASI BI LI TY STUDY (FS)
4.B InterimDeliverabl es

1. "Technical Menorandum on Renedi al Technol ogi es and
Alternatives for Airco Plating NPL Site, Mam, FL,"
Bl asl and, Bouck & Lee, and Haztech, for Airco Plating
Company, Inc. (Decenber 1992).

2. Ooss-Reference: Letter fromRandy Bryant, EPA Regi on
IV, to Kelsey Helton, State of Florida Departnent of
Envi ronnental Regul ati on. (Decenber 23, 1992).
Concerning request for review of the Final Renedial
I nvestigation Report and the Draft Techni cal
Menor andum for Renedial Aternatives (Provided) for
the Airco Plating Co. NPL Site. [Filed and cited as
entry nunber 8 in 3.10 REVEDI AL | NVESTI GATION (RI) -
Renmedi al Investigation (R) Reports]



4.0 FEASIBILITY STUDY (FS)

4.8

5.

InterimDeliverables (cont'd.)

Cross-Reference: Letter from Randy Bryant, EPA Regi on
IV, to Charles MacPhearson, Haztech. (January 8,
1993). Concerning transmttal of the enclosed
comrents on the Revised Renedi al |nvestigation Report
and Techni cal Menorandumfor the FS for the Airco

Pl ating Conpany Site. [Filed and cited as entry
nunber 9 in 3.10 REMEDI AL | NVESTI GATION (RI) -

Remedi al Investigation (R) Reports]

Cross-Reference: Menorandum from WIIliam O Steen, EPA
Region IV, to Randy Bryant, EPA Region |V. (January
22, 1993). Concerning Comments on the Airco Plating
Revi sed Draft Renedial |nvestigation Report and

Techni cal Menorandum on Renedi al Technol ogi es and
Alternatives. [Filed and cited as entry nunber 10 in
3.10 REMEDI AL | NVESTI GATION (RI) - Renedi al

I nvestigation (R) Reports]

Cross-Reference: Letter from Randy Bryant, EPA Regi on

IV, to Charles Macphearson, Haztech. (January 28,

4.9

1993). Concerning transmttal of the enclosed
comrents on the Revised Renedi al |Investigation Report
and Techni cal Menorandumfor the FS for the Airco

Pl ating Conpany Site. [Filed and cited as entry
nunber 11 in 3.10 REMEDI AL | NVESTI GATION (RI) -
Renmedi al Investigation (R) Reports]

Cross-Reference: Letter fromKel sey Helton, State of
Fl ori da Departrment of Environnmental Regulation, to
Randy Bryant, EPA Region IV. (February 12, 1993).
Concerning the State of Florida Departnent of

Envi ronnental Regul ation's coments on the Renedi al

I nvestigation Report and the Techni cal Menorandum on
Renmedi al Technol ogies and Alternatives. [Filed and
cited as entry nunber 14 in 3.10 REMED AL

| NVESTI GATION (RI') - Renedial Investigation (R)
Report s]

Feasibility Study (FS) Reports

Cross-Reference: Letter from Randy Bryant, EPA Regi on
IV, to Charles MacPhearson, Haztech . (Novenber 20,
1992). Concerning transmttal of the enclosed
comrents on the Revised Renedi al |nvestigation Report
as well as scheduling of the Renedial |nvestigation
Report and Feasibility Study Report Docunents for the
Airco Plating Conpany Site. [Filed and cited as entry
nunber 6 in 3.10 REMEDI AL | NVESTI GATION (RI) -

Renmedi al Investigation (R) Reports]



4.9 Feasibility Study (FS) Reports (cont'd.)

2. MenorandumfromWIliam O Steen, EPA Region IV, to
Randy Bryant, EPA Region IV. (March 8, 1993).
Concerning comments on the draft Feasibility Study
Report for the Airco Plating Co. NPL Site.

3. Letter fromKrista Jones, ManTech Environnental
Technol ogy, to Elnmer Akin, EPA Region IV. (March 9,
1993). Concerning comments on the draft Feasibility
Study Report for the Airco Plating Co. NPL Site.

4. Letter from Randy Bryant, EPA Region IV, to Charles
MacPhear son, Haztech. (March 25, 1993). Concerning
EPA Region |1V review and comments on the draft
Feasibility Study Report for the Airco Plating Co. NPL Site.

5. Menorandum from R ck Ruscito, State of Florida
Departnent of Environmental Regulation, to Kel sey
Helton, State of Florida Departnent of Environnental
Regul ation. (April 16, 1993). Concerning coments on
the draft Feasibility Study Report for the Airco
Plating Co. NPL Site.

6. MnorandumfromWIliam O Steen, EPA Region IV, to
Randy Bryant, EPA Region IV. (April 30, 1993).
Concerning soil remediation goals, Airco Plating Co.
NPL Site.

7. Letter from Charl es MacPhearson, Haztech, to Randy
Bryant, EPA Region IV. (May 11, 1993). Concerning a
request for additional tinme to produce the final
Feasibility Study Report for the Airco Plating Co. NPL Site.

8. Letter from Charl es MacPhearson, Haztech, to Randy
Bryant, EPA Region IV. (May 26, 1993). Concerning
Haztech's position regarding sone of EPA Region IV's
comrents on the draft Feasibility Study Report for the
Airco Plating Co. NPL Site.

9. "Feasibility Study Report, Airco Plating NPL Site,
Mam , Florida," Haztech, Blasland & Bouck Engineers,
P.C., Blasland, Bouck & Lee, Engineers and Scientists,
for Airco Plating Co., Inc. (May 26, 1993).

10. Letter from Ki ber Environnental Services, Inc., to
Randy Bryant, EPA Region IV. (June 15, 1993).
Concerning recent information relative to hydrogen
peroxide/ultra violet light treatment for organics.



4.9 Feasibility Study (FS) Reports (cont'd.)

11. MenorandumfromWIliam O Steen, EPA Region IV, to
Randy Bryant, EPA Region IV. (June 16, 1993).
Concerning comments on the revised Feasibility Study Report.

12. Letter from Randy Bryant, EPA Region |V, to Charles
MacPhear son, Haztech. (July 14, 1993). Concerning
transmttal of the enclosed review cooments on the
Revi sed Feasibility Study Report for the Airco Plating
NPL Site.

13. Letter fromFrederick Blickle, Blasland, Bouck & Lee,
to Randy Bryant, EPA Region |IV. Response to EPA' s
comrents on the Feasibility Study (July 26, 1993).

4,10 Proposed Plans for Sel ected Renedial Action

1. Letter fromRandy Bryant, EPA Region |V, to Kel sey
Helton, State of Florida Departnent of Environnental
Regul ation. (June 28, 1993). Concerning request for
review of and comments on the draft Proposed Plan for
the Airco Plating Co. NPL Site.

2. Letter fromA ex Cordero, State of Florida Departnent
of Environnental Protection, to Randy Bryant, EPA
Region IV. (July 8, 1993). Concerning revi ew comments
on the Proposed Plan for the Airco Plating NPL Site.

3. "Superfund Proposed Plan, Region IV, Airco Plating
Superfund Site, Mam, Florida," EPA Region IV. (July 14, 1993).

4, Letter from George King, Airco Plating Co. Inc., to
Randy Bryant, EPA Region |V. Comments on the proposed
remedy for the Airco Plating Superfund Site (August 17, 1993).

5. Letter from Danon Marunyak, Ecozone, Inc., to Randy
Bryant, EPA Region IV, with attached letter to Chuck
MacPhear son, Ki bel Environnental, from Danon Marunyak,
Ecozone. Summary of technology and test results using
an Advanced Oxidation Process (ACP) (August 27, 1993).

6. O oss-Reference: Letter fromKelsey Helton, Florida
Departnent of Environnmental Protection, to Randy
Bryant, EPA Region IV. Review of the draft Record of
Deci sion (ROD) (Septenber 3, 1993). [Filed and
cited as entry nunber 1 in 5.9 RECORD OF DEC SI ON
(RCD) - Record of Decision (ROD)]



5.0 RECORD OF DECI SI ON (ROD)
5.9 Record of Decision (ROD) (cont'd.)

1. Letter fromKelsey Helton, Florida Departnent of
Envi ronnental Protection, to Randy Bryant, EPA Region
I'V. Review of the draft Record of Decision (ROD)
(Sept enber 3, 1993).

2. "Record of Decision, Airco Plating, Co. Inc. Dade
County" (Cctober 1, 1993).

10.0 ENFORCEMENT
10.11 EPA Administrative Orders

1. Adnministrative Order by Consent for Renedial
I nvestigation/Feasibility Study, "In the Matter of
Airco Plating Conpany, Inc., Respondent," EPA Region
I'V, (Includes Scope of Wrk). (Novenber 14, 1990).

13.0 COWUNI TY RELATI ONS
13.6 Community Rel ations Pl ans

1. "Final Community Relations Plan, Airco Plating Conpany
Site, Mam, Dade County, Florida," Dynamac
Corporation. (March 22, 1991).

13.7 News i ppings and Press Rel eases

1. Public Meeting Announcenent (in Spanish), EPA Region
'V, Newspaper Advertisenent, Diario Las Anericas.
(April 21, 1991).

2. "Airco Plating Conpany, National Priorities List,
Superfund Site, Public Availability Session," EPA
Region IV. (April 30, 1991).

3. "The United States Environmental Protection Agency
Announces a Conment Period and Public Meeting for the
Airco Plating Superfund Site, Newspaper Advertisenent,
appeared in the Mam Herald (July 18, 1993).

4. Environnental Protection Agency announces a public
comrent period and neeting (in Spanish), Newspaper
Advertisenment, appeared in Diario Las Anericas (July 20,

13.7 News dippings and Press Rel eases (cont'd.)
5. Newspaper article outlining the Proposed Plan for

Airco Plating Superfund Site, (in Spanish), EPA Region
IV, appeared in Diario Las Anericas (August 5, 1993).



13.8 Public Meetings

1. Transcript, "The Airco Plating Superfund Site, Public
Informati on Meeting", held at the Joseph Cal eb Center
(August 2, 1993).

13.9 Fact Sheets

1. "Superfund Proposed Activities Fact Sheet, Airco
Plating Site," EPA Region IV. (May 1991).

2. Hoja De Hechos Sobre Actividades Propuestas Del
Progranma "Superfund,” Predio Superfund De La Airco
Pl ati ng Conpany (Superfund Proposed Activities Fact
Sheet, in Spanish), EPA Region IV. (May 1991).

16.0 NATURAL RESOURCE TRUSTEE
16.1 Correspondence

1. Ooss-Reference: Letter fromDavid Ferrell, United
States Departnent of the Interior, to Randy Bryant,
EPA Region |IV. (February 12, 1991). Concerning the
United States Departnent of the Interior's choice not
to comment on the Airco Plating RI/FS. [Filed and
cited as entry nunber 1 in 3.4 REMEDI AL | NVESTI GATI ON
(RI) - Wrk Plans and Progress Reports]

2. Letter from Susan Goggin, State of Florida Departnent
of Environnental Regulation, to Randy Bryant, EPA
Region IV. (January 26, 1993). Concerning the fact
that the Florida Departnent of Environnental
Regul ation is a natural resource trustee, and shoul d
therefore should continue to have the opportunity to
review and comrent on docunents associated with the
Airco Plating NPL Site.

16.0 NATURAL RESOURCE TRUSTEE
16.1 Correspondence (cont'd.)

3. Letter fromA ex Cordero, Florida Departnent of
Nat ural Resources, to Randy Bryant, EPA Region IV
(February 5, 1993). Concerning a request to review
Airco Plating Renedial Investigation/Feasibility Study
Report documents in light of the natural resource
trustee status of the Florida Departnent of Natural
Resour ces.



17.0 SI TE MANAGEMENT RECCORDS
17.8 State and Local Technical Records

1. Facsimle fromOrar Prieto, Dade County, to Randy
Bryant EPA Region IV, of a letter from John Renfrow,
Dade County, Florida, to George King, Airco Plating
Co. (June 23, 1993). Concerning transmttal of the
encl osed Mul tiple Source Operating Permt for the
Airco Plating Co.



APPENDI X B
RESPONSI VENESS SUMVARY
Al RCO PLATI NG NPL SI TE

RECORD OF DECI SI ON

PART |: Summary of Commentor's Major |ssues and Concerns

A public neeting was held on August 2, 1993 at the Cal eb Business Center in Mam, Florida. The
purpose of the neeting was to discuss EPA' s proposed plan for Superfund action at the Airco
Plating Site. The proprosed plan included groundwater extraction and treatnent via
airstripping, soil vapor extraction, and a over contam nated soil

About ni ne peopl e attended the neeting, including representatives of Airco Plating, a newspaper
reporter, and two private citizens. No significant concerns about the proposed cl eanup were
expressed during the neeting.

A 30-day public coment period on the proposed plan began on July 19 and concl uded on August 18
Comments were received fromAirco Plating, Dade County Environnental Resources Managenent
(DERVM), Florida Departnment of Environmental Protection (FDEP) and a vendor of groundwater
treatnent technologies. Airco Plating expressed support for the proposed action, but expressed
concerns about the accuracy of the Ri sk Assessnent conducted by EPA, the fairness of the
Superfund laws, and the need for Site investigations. DERMverbally expressed sone hesitation
to allow treated groundwater to be discharged to the POTWbecause of possible capacity
limtations. FDEP' s main concern was that nore extensive soil cleanup actions were necessary.
The vendor proposed a variation of an ultraviolet |ight groundwater treatment system

PART 11: Comments and Responses
1. One commenter wanted to enphasi ze EPA comments regarding the limtations of punp and treat
syst ens.

RESPONSE: EPA indicated the possible difficulty associated with achieving MCLs for organic
conmpounds i n groundwat er when using a punp and treat systemand that such a system shoul d be
nonitored on a regular basis to evaluate its continued effectiveness towards neeting MCLs.

2. One comment er suggested that groundwater contamination at the Site is due to groundwater
contam nation at the Mam Airport.

RESPONSE: As part of EPA' s Biscayne Aquifer Study, conducted in the 1980's, groundwater sanples
were collected within an 80 square mle area that included the Mam Airport. The highest
concentration of PCE found in the study area was approxi mately 5.9 ppb. The hi ghest
concentration of PCE recently found in groundwater underneath the Airco Plating property
however, was at |east 4,000 ppb, which is at |east 650 tines higher than the hi ghest val ue noted
in the Biscayne Aquifer Study. Furthernore, during the Site-specific investigations, PCE was not
detected in upgradient nonitoring wells which are | ocated about 150 feet northwest of the Site

3. One comment or supported EPA's statenent that the need for treatnent of netals in
groundwat er can best be determ ned during the Renedi al Design because groundwater results to
date indicate that such treatnent is not necessary

RESPONSE: Currently, cadmumis present in concentrations above its MCLs in shall ow groundwat er
underneath the Airco Plating property. However, once the punp and treat systemis operationa
and begins to draw i n enough groundwater to capture the PCE plune, the cadmumlevels in the
extracted groundwater may be | ow enough that treatment for netals, such as cadm um may not be



necessary before discharge. However, if nmetals in the treated groundwater are present above
di scharge standards, additional treatnent may be necessary.

4. A comentor clainmed that the nost significant flaw in the Baseline R sk Assessnent (BRA) is
the cal culation of the Hazard Index for the onsite worker

RESPONSE: The Hazard Index of 1.3, was calculated correctly. A review of the risk assessnent
reveals that the prinmary conponent of the H for the onsite worker is the ingestion of soi
contai ning cadm um and chromum The soil concentrations used in the calculations for soi
ingestion were taken fromsoil boring B-62. B-62 is |located on the Airco Plating property and
is accessible to workers. Boring |ocations B-52and B-70 nmay be covered by asphalt or concrete
and contai ned sone of |owest |evels of site contam nants; use of data fromthese points woul d
underestimate potential risk

Use of sanpling data fromboring B-62 is appropriate because the cal cul ated 95 % upper
confidence level (UCL) of average soil concentrations for the onsite worker scenario was nuch
hi gher than the maxi mum val ue of the four sanpling points referenced, including B-62. EPA risk
assessnent gui dance indicates that when the UCL is higher than the maxi num detected val ue, then
t he maxi mnum det ect ed val ue shoul d be used, and that such an approach is reasonable. The BRA is
intended to provide conservative calculations of risk in order to ensure protection of human
heal th and the environnent.

The H of 1.3 for the onsite worker is a summati on of the hazard quotients (HQ for exposure to
surface soil. A limtation of this approach is that it is based on the assunption that dose
additivity is nost properly applied to compounds that induce the sane effect. The application
of the H approach to a nunber of conpounds that are not expected to induce the sane type of
effects or do not act by the same nechani smcould overestinate the potential for effects. It is
appropriate to sumthese chemicals as a screening approach but if the H is greater than unity
as a consequence of summing several HQs, it is appropriate to segregate the conpounds by effect
and by nechani smof action. The two major contributors to the H of 1.3 are cadm um and
chromum These two chem cals do not have the same toxic effect and neither chem cal has an

i ndividual HQ greater than 1

5. A commentor noted that the depicted |l ocation of soil boring B-70 changed during revision of
the BRA and that such a change nay have an inpact on the onsite worker scenario

RESPONSE: The depicted | ocation of soil boring B-70 is identical to the |ocation noted in the
Rl report. The sanpling data fromboring B-70 was not used in the calculated value of 1.3 for
the Hazard Index for the onsite worker

6. A comentor noted that, in the BRA it is not possible to arrive at the reported nmean
concentration of PCE when using the reported concentrations of PCE in the upper one foot of
soil fromlocations B-57, 62, 67, and 70

RESPONSE: It appears that the detected concentrations were used in the cal culation of the nean
concentration of PCE at those |ocations. Nevertheless, the cal cul ated nean concentrati on was
not used in the risk calculation and thus does not effect the risk assessment concl usions.

7. One commentor noted that, in the BRA the oral and dermal risk calculations for the onsite
wor ker are based on a revised Fraction of Area Not Covered (Fl) value of 1, but previously the
val ue was considered .2. Thus, the area of exposure is reportedly uncovered. It is not clear

how a worker would actually be in proximty to these areas, especially since three of the four
sanpling points are covered.



RESPONSE: The FI termwas changed from.2 to 1.0 at EPA's request. The FI term should
represent the fraction of ingested soil that comes fromthe contam nated source. The FI term
shoul d not represent the fraction of the area not covered. Since all of the exposed soil is
contam nated, the FI termshould be 1.0. In other words, 100% of the soil ingested may cone
fromthe contam nated source. References to this concept inadvertently appear as footnotes in
sone tables in the BRA, but the concept was not used in the actual calculation of risk

8. A coment or suggested that, in the BRA, the cal culated value of F(x) for x=3.1 should be
. 00326 instead of .006468. As a result, it is not possible to further evaluate the air
particul ate concentrati ons and the associ ated risk cal cul ati ons.

RESPONSE: It appears that the val ue should be revised to .00326. However, the cal cul ated risks
frominhal ation of particulate contam nants were initially within an acceptable risk range. |If
the F(x) value were revised, the net result of this change is that the risk |l evels associated
with inhalation of air particulate would be even | ower.

9. A coment or asked why the BRA states that the noncarcinogenic risk associated with dernal
contact and inhalation of contaminated soil is insignificant conpared with the tota
noncar ci nogeni ¢ risks associated with soil exposure when those two exposure routes account for
20% of the total noncarcinogenic risk?

RESPONSE: I ngestion of contam nated soil contributes approxi nately 80% of the cal cul ated
noncar ci nogeni c risk for the onsite worker scenario; therefore, ingestion of contam nated soil
with a Hazard Index of 1.1, is the nost significant exposure pathway. The other individua
hazard indices were much lower: dermal contact - .2; inhalation - .0003.

10. A commentor suggested that the Rfds listed in table 8-4 of the BRA do not nmatch the Rfds
listed in other tables

RESPONSE: There are di screpancies in sone reference doses for DDT, trichloroethene,

1, 2-di chl oroet hene, antinony, and cadmum As an exanple, the correct Rfd for cadm umwas used
in the risk calculations, but a different Rfd was used for the calculation of soil renediation
goals for cadmum The net result of the change is that the soil renediation goal for
cadm um woul d be reduced to about 135 ppm However, this revision would have no inpact on the
pl anned site cl eanup because the final cleanup level for cadmumin soil was actually based on
the protection of groundwater which is |l ower than the revised soil renediation goal based on the
risk associated with direct contact.

The net inpact upon the site cleanup of revising Rfds for the other conpounds is negligible.
Rfds are listed correctly for the renaining contam nants.

11. A commentor noted that, in the BRA the particul ate concentrations were not cal cul ated for
VOCs in Table 5-1. Al so, the anbient concentration of pariculate reported in Table 5-1 for

bi s(2-et hyl hexyl )phthalate is not used in the risk calculations for the onsite worker scenario
as presented in Appendi x B.

RESPONSE: The particul ate concentrations were not cal cul ated for VOCs because of their
volatility. There is no currently acceptable reference dose or cancer slope factor for

i nhal ati on of bis(2-ethlhexyl)phthalate. EPA generally recomends the use of an oral toxicity
value in place of an inhalation toxicity value unless the chemcal is known to cause a | oca
effect on the respiratory system Using this approach for for bis(2-ethyl hexyl)phthal ate at
this Site would yield a risk level even |ower than the acceptabl e range

12. (One commentor noted that the nunber of soil borings used in the environnental risk



assessnent (70) differ fromthe nunber used in other sections of the report (71). You need to
precisely define the data set before any cal cul ati ons are perforned.

RESPONSE: As noted in the BRA environmental risk associated with exposure to contam nated soi
was eval uated qualitatively, not quantitatively, Therefore, it is not appropriate to specify
criteria for the calculation of environnental risk due to soil exposure, since no calculations
of this nature were perforned.

13. A commentor inquired how the value of 2,000 ug/l for the nedian | ethal concentration of TCE
was derived.

RESPONSE:  For trichloroethylene (TCE), the nedian | ethal concentrations (LC50) for acute
toxicity testing of the water flea, Daphnia magna, ranged from 41, 000 ug/l to 100,000 ug/I
(USEPA, "Anbient Water Quality Criteria for Trichloroethyl ene, EPA-440/5-80-077, 1980). To be
conservative, the | owest of these concentrations was divided by a safety factor of 20 (page 169
of the Ecol ogi cal Assessnent), to address possible effects on nore sensitive species. The
resulting concentration is approxinmately 2,000 ug/l.

For vinyl chloride, the LC50 of 406,000 ug/l was not shown i n the USEPA docunent "Anbient Water
Quality Criteria for Vinyl Chloride", EPA-440/5-80-078, 1980. This nunber nay have been

obtai ned fromthe AQU RE dat abase. However, the maxi num ground water concentration of viny
chloride (100 ug/l) was far bel ow the cal cul ated benchmark (20,300 ug/l) for this conpound,
indicating no risk to aquatic receptors in the canal

14. (One commentor asked why p. 170 of the BRA refers to benchmark val ue for TCE of 2,000 ug/
when a different value in used in Table 10-8.

RESPONSE: The text on page 170 of the BRA should have used the Florida surface water quality
standard of 80.7 ug/l for TCE, rather than a cal culated concentration. Table 10-8 of the EA
does, in fact, use the Florida standard as the benchmark for TCE

15. (One commentor suggested tha3t the assunption in the BRA regarding the persistence of
hexaval ent chromumin natural water is not defensible

RESPONSE: Tabl e 10-8 of the EA conpares the maxi numtotal chrom umconcentration in the ground
water to the surface water benchmark for chromumVI, as a worst-case scenario, Since no
hexaval ent chrom um data were avail abl e

16. (One comentor noted that the State of Florida surface water criterion for tetrachl oroethene
shoul d have been used as a benchmark in the BRA

RESPONSE: The Florida standard for tetrachl oroethyl ene (8.85 ug/l) should have been used as the
surface water benchrmark in Table 10-8 of the EA. (The benchnark of 84 ug/l was actually a

cal cul ated chronic toxicity screening nunber, based upon toxicity test data for fewer than eight
species.) Conparison of the maxi num ground water concentration for tetrachl oroethyl ene (11, 000
ug/l) to the Florida standard for this compound (8.85 ug/l) changes the Toxicity Unit from 131
to 1243, inmplying an increased risk to aquatic receptors.

17. One commentor noted that the EPA anbient water quality criterion for acute toxicity for
chl orof orm shoul d be 289,000 ug/l and that the EPA anbient water quality criterion for chronic
toxicity for chloroformin freshwater is 1,240 ug/l instead of 1,240 ng/l.

RESPONSE: The | owest acute toxicity concentration for chloroformis given as 28,900 ug/l (not
289,000 ug/1l) in the USEPA docurment "Anbient Water Quality Criteria for Chlorofornt, EPA-



440/ 5-80- 033, 1980. The benchnmark given in Table 10-8 of the EA was apparently based upon the
EPA Region 1V Waste Division surface water screening nunbers. Since acute toxicity data for
fewer than eight species were presented in the AWQC docunent for chloroform the |owest acute
toxicity concentrati on was decreased by a factor of 10, to account for possible effects on nore
sensitive species. Apparently another factor of 10 was then applied to account for chronic
effects, yielding a chronic screening nunber of 289 ug/l for chloroform

The chronic toxicity concentration (1240 ug/l) shown in the AWX docunent was al so based upon
toxicity data for fewer than eight species. The chloroformconcentration units on page 170 of
the EA should be ug/l. |If a factor of 10 is applied to account for possible effects on nore
sensitive species, the chronic screening nunber woul d becone 124 ug/l, and the Toxicity Unit
woul d increase from0.73 to 1.69

18. (One commentor noted that the reported maxi num detected concentrati ons of contami nants in
Site groundwater did not agree in nmany instances in Tables 10-4,-5,-6, and-8 of the BRA

RESPONSE: A review of the tables in question reveals that data reported in Tables 10-4,-5,-6 do
agree. The maxi num detected concentrations listed in 10-8 do not always agree with the previous

data and shoul d be revised as foll ows:

Cont am nant

G oundwat er Benchmark (ug/1) Toxicity Unit (ug/l)

concentration

(ug/l)
Acet one 7 NA NA
Chl orof orm 22 289 . 076
1, 2-di chl or oet hene 270 11, 000 . 025
Tetrachl or o- et hene 4, 000 84 47.6
Tri chl or oct hene 42 80.7 .52
Vi nyl Chloride 100 20, 300 . 005
Cadmi um 67 1.13 59. 2
Chr omi um 260 11 23.7
Copper 49 11.8 4.15
Lead ND1 3.2 NA
Ni ckel 150 157.7 9.5
Zinc 680 106 6.4
Cyani de 24 5.2 4.6
Bi s(2- et hyl hexyl) 5.5 <.3 18.3
phthl ate
But yl benzyl .7 22 .03
pht hal ate

1 Lead was not detected in groundwater underneath the Site, but was d

19. A commentor noted that data fromthe first sanmpling of well APS-10 was used in Tables 10-8
of the BRA while data fromthe second sanpling of well APS-10 was used in Tables 10-4,-5, and
- 6.

RESPONSE: Tabl e 10-8 shoul d have used the unfiltered data fromthe second sanpling of APS-10

If table 10-8 were revised accordingly, then the calculated toxicity units woul d decrease for

the site related organic conpounds, but would increase for the inorganic conpounds (because of
conversion of the inorganic results to ug/l). However, this nmeasure of potential environnmenta
risk was not ultinmately used for the renedy selection at this Site because the |ikelihood of



exposure for organisns to Site groundwater is mninal.

20. A commentor noted that the reported concentrati on of acetone differs in certain sections of

the BRA. In Table 3-4, the value is reported as .0075 ng/l. 1In Table 10-5, the value is
reported as .007J ng/l. Such inconsistencies cast doubt on the reporting of data throughout the
docunent .

RESPONSE: The two values are virtually the sane; both represent values of approximately 7 parts
per billion of acetone in groundwater. To suggest that there is any significant difference
between the two val ues and that such a difference renders other data questionable, is
unsupportabl e

21. One conmentor suggested that the BRA is inconsistent with regards to eval uation of the
potential environnental inpacts of contam nated groundwater. The concl usions which are drawn
regarding the site-specific potential for ecological inpacts to offsite receptors is thereby
weakened.

RESPONSE: The statenent concerning the potential for Site ground water contam nants to cause
ecol ogical inmpacts in the Mam Canal (Summary section on page 173 of the risk assessnent)

refl ects a conservative eval uati on, based upon avail able data and infornmation. This statenent
is later qualified (on the sanme page) by mentioning that it does not take into account factors
such as dilution, dispersion, adsorption, and bi odegradati on which could result in attenuation
of the ground water contam nants prior to, or during, discharge to the canal. For clarity, this
qualifier should have directly followed the statenent on potential ecol ogical effects. Al so,
the qualifier could have been reworded to state nore directly that sone degree of attenuation
woul d be expected, but the degree of such attenuation has not been determ ned

The ROD states that there is little likelihood for any negative inpacts to the Mam Canal due
to contam nated groundwater mgrating fromthe Site. Continued nonitoring of the contan nated
groundwater will be used to confirmthis

st at errent .

22. Airco Plating resubnmitted its comments on the draft BRA dated April 1992

RESPONSE: EPA had earlier received and revi ewed these comments, and i ncorporated these comrents
where appropriate in subsequent revisions to the BRA. The draft BRA was not used as a basis for
the final renedy selection

23. A commentor asked why a cleanup is necessary since Airco Plating had a permt to operate
t he percol ati on ponds

RESPONSE: The presence of netals, cyanide, and PCE in soil and groundwater at this Site
constitutes a rel ease of hazardous substances as defined in CERCLA and SARA (the Superfund
laws). EPA is required to investigate and renedi ate such rel eases when necessary to protect
human heal th and the environnent.

24. A commentor questioned the conclusions of an earlier Expanded Site Investigation (ESI) and
also why it was necessary to performboth an ESI and a Renedial Investigation (R) at the
Site.

RESPONSE: The ESI was conducted during 1987-1988. The data fromthe ESI were used to determ ne
if the Site should be placed on the NPL and to facilitate planning for subsequent
i nvestigations.



Results of the ESI indicated the presence of various netals, cyanide, and PCE in soil and netals
and PCE in groundwater. The ESI concluded that the environnental inpact associated with this
site was estinated to be negligible because of its location in urban area

However, the ESI went on to state that "...the nost significant public welfare inpact is the

potential loss of a portion of the Biscayne Aquifer as a drinking water source." The Bi scayne
Aqui fer, which underlies this site, is the only source of drinking water for people in South

Florida, particularly in Dade County.

EPA did not agree with the conclusions of the ESI that the Site could be noved directly to the
Feasibility Study stage, but felt that additional R sanpling was necessary. The R provided
further informati on not devel oped in the previous sanpling investigations. The R further
del i neated the extent of contami nation, especially to the north, south, and west of the covered
percol ati on ponds previously used by Airco at the Site. 1In addition, the Rl identified, for the
first tine, significant localized PCE contam nation of soil and shallow groundwater at the Site
The RI also identified the presence of PCE contami nation in deeper groundwater, that had noved
further downgradient fromthe Site than was previously known. Although Site related, this PCE
contami nati on appears to be unrelated to Airco's pernmitted use of the percol ati on ponds.

25. One commentor clained that EPA wanted to renove rel evant infornmation regarding | and use at
the Site fromRI/FS reports.

RESPONSE: A description of land use at and around the Site, including relevant zoning
information, is fully described in the Rl Report, Section 2.4

26. A commentor clainmed that information in the R sk Assessnment shoul d be repeated in the FS so
that the FS can serve as a stand al one docunent describing Site risk

RESPONSE: G ven the conplexities and difficult issues associated with Superfund sites, it is
not appropriate for the FS to serve as a stand al one docunment. The Record of Decision

summari zes all relevant information regarding renmedy selection. |In addition, the admnistrative
record for this Site contains docunents relied upon in the renedy sel ection process. The
docunents for this Site including sanpling information, zoning information, risk assessnent
calcul ations, renedial alternatives, etc. are available at the John F. Kennedy Library in

H al eah, Florida and EPA Region IV in Atlanta, Ceorgia

27. One commentor stated that the devel opnent of future work plans fromSite actions could be
accel erated if EPA were not so "picky."

RESPONSE: EPA wil | approve future work plans at such tine as they are determined to conply with
appropriate regul ati ons and gui dance and satisfy Site specific considerations

28. A commentor submtted a proposal for an ultraviolet light/proprietary catal yst systemto
treat contam nated groundwater at the Site.

RESPONSE: A similar systemwas evaluated in the FS for this Site. Such systens can be
effective in destroying nost VOCs in groundwater. However, according to the FS, this type of
systemis not cost effective when conpared with air stripping and thus was not chosen as the
Site renedy. The conmentor's estinate appears to be approximately equal to the cost estimate in
the FS

The commentor reported that its systemcould also treat netals, along with the VOCs, in
groundwater. Air stripping does not treat netals in groundwater. The need for treatnent of
nmetals in groundwater will be determ ned during the RD phase of the project. |If netals



treatnent is conbined with the air stripping system then it nay be worthwhile to reevaluate the
total costs of the conbined treatnent process to the total costs of other systens, including the
comrentor's proposed system

29. DERM expressed some concern about the potential discharge of a portion of the treated
groundwat er through Airco Plating' s existing sewer discharge permt, prinarily due to
systemw de capacity limtations. Currently, if such a discharge was undertaken, both County
and Federal approval of the discharge woul d be necessary due to a Federal suit regarding the
M am - Dade Sewer system

RESPONSE: The ROD suggests two possi bl e discharge options for treated groundwater: 1) the POTW
and/or 2) and on-site recharge gallery. The recharge gallery is feasible and woul d be easier

to inplenent at this tine. However, a discharge to the POTWvia the facility's existing

di scharge permt should not be ruled out because limtations on this option may be lifted in

the future

30. FDEP recommended that the ROD adopt soil cleanup levels for Site contam nants (in addition
to those already established for PCE and cadm um including cyanide, chromium |ead and zinc
because these soil contam nants are acting as a source of groundwater contam nation. These

cl eanup | evel s, as devel oped by the State, should be protective of hunan health under a

future industrial scenario which assunes unlimted exposure to Site contam nants.

RESPONSE: These additional contam nants are not present at significant levels in Site
groundwat er and thus soil cleanup levels to protect groundwater are not necessary. Chrom um has
been detected in only one well at levels above its MCL. Lead was detected in one upgradi ent

well and was not present in Site groundwater. Cyanide was detected above MCLs in one turbid
sanple froma well that was |ater resanpl ed; cyanide was below MCLs in those | atter sanples.
Zinc was not detected above its SMCL in any groundwater sanple

Action levels for these contam nants were devel oped on the basis of direct exposure to soil
The risk assessnent cal cul ated such values in Table 8-4. Action levels for these and ot her
inorganic contaminants will be presented in the ROD and used during verification sanpling to
confirmthat the soil that requires action is addressed

A cleanup level for cadmumin soil that woul d be protective of groundwater was cal cul ated and
was bel ow the direct contact cleanup level noted in the BRA. The nore protective val ue was
establ i shed as the cleanup level. For the purposes of the RI/FS, it is |ess cunbersone to refer
to this single cleanup I evel for inorganics because the other inorganic Site contam nants tend
to be el evated when cadmumis elevated. Thus, action that addresses the cadni um contam nated
soil will also address soil contam nated with other inorganics

31. A commentor stated that groundwater recovery should continue until all groundwater at the
Site contam nant plune is renmedi ated, not just the portions nonitored by conpliance wells.

RESPONSE: The EPA docunent "Quidance on Renedial Actions for Contam nated G oundwater at
Superfund Sites", EPA/ 540/ G 88/003, indicates that it nay not be appropriate to require
conpl i ance with groundwater standards in those specific areas where wastes are nmanaged in pl ace
At this Site, such guidance nay apply to the forner pond areas that will be capped. Therefore
groundwat er standards for netals should not have to be net directly in the areas of the forner
ponds, but at the i medi ate boundaries of those ponds. Mnitoring of the groundwater will be
designed to detect the migration of netals beyond the boundaries of the former ponds. EPA feels
that this guidance would not apply to the organi ¢ contam nati on because the organic conpounds in
soil are being actively renedi ated; thus groundwater standards for the organic contam nants
shal | be nmet throughout the extent of the plune.



32. A commentor noted that Air emissions fromthe air stripper or the SVE system nust neet
Florida's Air Quality Standards.

RESPONSE: The ROD refers generally to these standards as ARARs. However, during the RD, the
State shoul d specify the nunerical val ues associated with these standards.

33. A commentor noted that the recharge gallery should be located in such a way so that a
recharge to the aquifer does not result in splitting the plume or otherw se adversely changi ng
the mgration pattern

RESPONSE: These design considerations will be incorporated to the extent possible.

34. One commentor stated that deed restrictions limting future use of the Site to industria
use nust be enacted if the Site is remediated to levels that are not protective of future
residential use

RESPONSE: The deed restrictions will restrict residential use of the Site because such use
woul d not be consistent with the cap to be installed over the contam nated soil

35. One commentor noted that the nature of the intended cap and its long termeffectiveness is
questi onabl e.

RESPONSE: The cap is nore fully described in Section 9.A 3.b of the ROD: Performance Standards
- Capping. Wth periodic naintenance, the cap is expected to | asted approxi mately 30 years.

36. A commentor questioned the effectiveness of the existing asphalt covers in reducing
infiltration.

RESPONSE: EPA agrees. That is why the existing covers will be further evaluated during the RD
to determne if they deliver an acceptable | evel of performance. |f the existing covers do not
neet the levels of effectiveness achieved by the new cap, then the existing covers will be

repl aced by expandi ng the new cap.

37. The State recommends that soil above the water table which exceeds the netals cl eanup
level s be renediated by 1) excavation and off-site disposal, or 2) excavated, solidified
di sposed of at the Site, and capped in order to control the | eaching of netals in groundwater

RESPONSE: Simlar alternatives were evaluated in the FS. They would likely be very difficult to
i npl enent because of the space constraints at the Site. |In addition, excavation of all netals
contam nated soil would require the denolition of sone Site buildings, including the existing
industrial wastewater pretreatnent plant and the replacement of the pipes and sunps which feed
the pretreatnent plant

The netals contamination in groundwater is generally limted to the shallow groundwater and has
not migrated beyond Airco Planting's property. Furthernore, the sel ected groundwater action is
expected to capture the groundwater contam nated with netals and will include treatnent for
netals in extracted groundwater if necessary to satisfy discharge requirenents

G oundwater nonitoring is a conponent of the selected renedy. If long termnonitoring indicates
that the cap is not effective in reducing netals concentrations in groundwater, then it may be
necessary to conduct nore active soil renediation neasures.



APPENDI X C. SUMVARY OF R SK ASSUMPTI ONS/ CALCULATI ONS

The nmj or assunptions about exposure frequency and duration that were included in the exposure
assessnent were:

. The nost likely trespasser is a nale, age 9-18
. The trespasser will visit the Site on a routine basis for 10 years (age 9-18).
. The trespasser will visit the Site 39 days per year (one day per week for nine
nont hs)
. The average body wei ght of the trespasser is 50.5 kg.
. The soil ingestion rate for the trespasser is 100 ng/day
. The resident will spend 24 hours per day, 350 days per year onsite.
. Residents will drink 2 liters of water per day.
. The resident child lives on the Site for the six-year period fromages 1 to 6. The

resident adult lives on the Site for 30 years

. The average weight of the child is 15 kg over the nine-year period. The average
wei ght of the adult is 70 kg.

. The soil ingestion rate of the resident child is 200 ng/day. The soil ingestion
rate for the resident adult is 100 ng/day.

. The average body wei ght of the on-site worker is 70 kg
. The on-site worker will spend 250 days per year onsite
. The on-site worker will work at the Site for 25 years

. The soil ingestion rate for the on-site worker is 50 ny/day.



TABLE EXPOSURE PO NT CONCENTRATI ONS FOR SO L (in ppm

Cheni cal Exposure Scenari os
On-site Of-site Future
wor ker trespasser Resi dent

Ant i nony ND ND 39.6

Arsenic ND ND 4

Cadmi um 770 1400 1400

Chrom um 3100 5150 5300

Copper 290 1400 1200

Cyani de 1000 2950 3100

Lead 220 180 1381

N ckel 140 760 760

Zinc 5600 13000 13700

PCE . 570 2.8 230

TABLE EXPOSURE PO NT CONCENTRATI ONS | N GROUNDWATER (in ppm

Cheni cal Exposure Scenari o
Fut ure Resi dent

Cadmi um . 023
Chr omi um . 055
Copper . 049
N ckel . 056
Zinc . 284

Bi s (2-ethyhexyl) phthal ate . 006
Chl orof orm . 022
1, 1- di chl or oet hene . 011
1, 2-di chl or oet hene . 144
PCE 2.6
TCE (trichl oroet hene) .01

vinyl chloride .05



TES VI | |
Al RCO PLATI NG COVPANY

WORK ASSI GNVENT NO. Q04084
BASELI NE RI SK ASSESSMENT
CALCULATI ON OF AVERAGE DAI LY | NTAKE FOR ONSI TE WORKER

SITE 1

NONCARCI NOGENS saL AMBIENT AIR  PATH SPECI FI C PATH SPE
PATH SPECFIC  AVG DAILY  AVG DALY AVG DAl LY | NHALED ORAL
Rl SK FRO
SURFACE SOl L OONCENT ~ CONCENTR | NTAKE FACTO | NTAKE F
| NTAKE FACTO | NTAKE | NTAKE | NTAKE REF. REF.
Rl SK FROM DERVAL
CONTAM NANT (my/kg) (gl nt3) | NHALATI ON | NGEST
CONTACT | NHALATI ON | NGESTI ON DERVAL DOSE DOSE DOS
| NHALATI ON | NGESTI ON CONTACT
ACE TONE ND ND 0.19 4.8E
NA NA 1.0E-01  2.0E-02 NA NA
CHLOROFCRM ND ND 0.19 4.8E
NA NA NA 1.0E-02  2.0E-03 NA NA
TETRACHLOROETHYLE 0.57 3.3E-04 0.19 4.8E
2. 7E- 07 1. 1E-07 NA 1.0E-02  2.0E-03 NA 2.
TRI CHLORCETHYLENE ND ND 0.19 4.8E
NA NA NA 6.0E-03  1.2E-03 NA
CADM UM 770  2.5E-10 0.19 4.8E
1. 5E- 05 NA 5.0E-04  1.0E-04 7. 4E-01
CHROM UM 3100 9. 1E-10 0.19 4.8E
1. 5E- 03 5. 9E- 05 5. 7E- 07 5.0E-03  1.0E-03 3. OE- 04 3.
COPPER 290 2.2E-10 0.19 4.8E
5. 5E- 06 NA 3.7E-02  7.4E-03 NA 3. 8E-03
LEAD 220 4.0E-11 0.19 4.8E
4. 2E- 06 NA NA NA NA NA
NI CKEL 140  1.4E-10 0.19 4.8E
2. 7E- 06 NA 2.0E-02  4.0E-03 NA 3. 4E-03
ZINC 5600 2. 4E-09 0.19 4.8E
1. 1E- 04 NA 3.0E-01  6.0E-02 NA 9. OE- 03
CYANI DE 1000 5. 3E-10 0.19 4.8E
1. 9E- 05 NA 2.2E-02  4.4E-03 NA 2. 2E-02
ANTI MONY ND ND 0.19 4.8E
0. OE+00 0. OE+00 NA 4.0E-04  8.0E-05 NA
ARSENI C ND ND 0.19 4.8E
0. OE+00 NA 3.0E-04  6.0E-05 NA NA
Bl S( 2- ETHYLHEXYL) PHT ND ND 0.19 4.8E
NA NA NA 2.0E-02  4.0E-03 NA
4, 4' DDT ND ND 0.19 4.8E
NA NA NA NA NA NA
4,4 DDE ND ND 0.19 4.8E
NA NA NA NA NA NA
TOTAL 3. OE- 04 1. 1E+00 2. 1E-01
CARCI NOGENS saL AMBI ENT Al R PATH SPECI FI C PATH
SPECIFIC  AVG DAILY AVG DAILY AVG DAILY  |NHALED ORAL DE
R SK FRO
SURFACE SOl L CONCENT CONCENTR | NTAKE FACTOR | NTA



| NTAKE FACTOR | NTAKE | NTAKE | NTAKE SLOPE SLOPE
FROM Rl SK FROM DERVAL
CONTAM NANT (my/ kg) (mg/ n3) | NHALATI ON I'N
CONTACT | NHALATI ON | NGESTI ON DERVAL FACTOR  FACTCR FACT
| NHALATI O | NGESTI ON CONTACT
ACETONE ND ND 0.07 1
NA NA NA NA NA NA
CHLOROFCRM ND ND 0.07 1
NA NA 8.1E-02 6.1E. 03  3.1E-02 NA NA
TETRACHLOROETHYLE 0.57 3. 3E-04 0.07 1
1. OE- 07 4. 0E- 08 1.8E-03 5.1E-02  2.5E-01 4. 2E-08
TRI CHLORCETHYLENE ND ND 0.07 1
0. OE+00 0. OE- 00 1.7E-02 1.1E-02  5.5E-02 NA
CADM UM 770 2.5E-10 0.07 1
1. 3E-04 5. 4E- 06 6. 1E+00 NA NA 1. 1E- 10
CHROM UM 3100 9. 1E- 10 0.07 1
5. 4E- 04 2. 2E-05 4. 1E+01 NA NA 2. 6E-09
COPPER 290 2. 2E-10 0.07 1
2. OE- 06 NA NA NA NA NA
LEAD 220 4. 0E- 11 0.07 1
1. 5E- 06 NA NA NA NA NA
NI CKEL 140 1. 4E- 10 0.07 1
9. 8E- 07 1. 7E+00 NA NA 1. 7E. 11 NA
ZINC 5600 2. 4E- 09 0.07 1
3. 9E- 05 NA NA NA NA NA
CYANI DE 1000 5. 3E- 10 0.07 1
1. 8E- 04 7. OE- 06 NA NA NA NA
ANTI MONY ND ND 0.07 1
NA NA NA NA NA NA
ARSENI C ND ND 0.07 1
NA 1.5E+01 1.8E+00  8.8E-00 NA NA
Bl S( 2- ETHYLHEXYL) PHT ND ND 0.07 1
NA NA NA 1.4E-02  7.0E-02 NA
4, 4' DDT ND ND 0.07 1
NA 3.4E-01 3.4E-01  1.7E+00 NA NA NA
4,4 DDE ND ND 0.07 1
NA 3.4E-01 3.4E-01  1.7E+00 NA NA NA
TOTAL 4. 4E-08 5. 1E- 09 1. OE- 08

UNI TS FOR PATH SPECI FI C | NTAKE FACTORS ARE nf*3/ kg/ day FOR | NHALATI ON AND

kg/ kg/ day FOR | NGESTI ON AND DERVAL CONTACT



TES VI | |

WORK ASSI GNVENT NO. Q04084
Al RCO PLATI NG COWPANY SI TE -

CALCULATON COF AVERAGE DAILY | NTAKE FOR SITE VI SI TOR

BASELI NE RI SK ASSESSMENT

NONCARCI NOGENS saL AVBI ENT Al R PATH SPECIFIC  PATH S
PATH SPECI FI C AVG DAILY AVG DAILY AVG DAI LY | NHALED
R SK FROM
SURFACE SOl L CONCENT CONCENTR. | NTAKE FACTOR | NTAKE
| NTAKE FACTOR | NTAKE | NTAKE | NTAKE REF.
FROM RISK FROM  DERVAL
CONTAM NANT (my/ kg) (mg/ n'3) | NHALATI ON | NGES
CONTACT | NHALATI ON | NGESTI ON DERVAL DOSE DOSE
| NHALATI O I NGESTION  CONTACT
ACETONE ND ND 4. 0E- 02 2. 1E
NA NA 1.0E-01 2.0E-02 NA NA
CHLOROFCRM ND ND 4. 0E- 02 2. 1E
NA NA NA 1.0E-02 2.0E-03 NA
TETRACHLOROETHYLE 2.8 3. 3E-04 4. 0E- 02 2. 1E
5. 9E- 07 3. 1E- 05 NA 1.0E-02 2.0E-03 NA
TRI CHLORCETHYLENE ND ND 4. 0E- 02 2. 1E
NA NA NA  6.0E-03 1.2E-03 NA
CADM UM 1400 2.5E-10 4. 0E- 02 2.1E
2. 9E- 04 1. 5E- 05 NA 5.0E-04 1.0E-04 NA
CHROM UM 5150 9. 1E- 10 4. 0E- 02 2.1E
1. 1E- 03 5. 7E- 05 5.7E-07 5.0E-03 1.0E-03 6. 4E- 05
COPPER 1400 2. 2E-10 4. 0E- 02 2.1E
2. 9E- 04 1. 5E- 05 NA 3.7E-02 7.4E-03 NA
LEAD 180 4. 0E- 11 4. 0E- 02 2.1E
2. OE- 06 NA NA NA NA NA
NI CKEL 760 1. 4E- 10 4. 0E- 02 2.1E
1. 6E- 04 8. 4E- 06 NA 2.0E-02 4.0E-03 NA
ZINC 13000 2. 4E-09 4. 0E- 02 2.1E
2. 7E- 03 1. 4E- 04 NA 3.0E-01 6.0E-02 NA
CYANI DE 2950 5. 3E- 10 4. 0E- 02 2.1E
6. 2E- 04 3. 2E-05 NA 2.2E-02 4.4E-03 NA
ANTI MONY ND ND 4. 0E- 02 2.1E
NA NA NA 4.0E-04 8.0E-05 NA
ARSENI C ND ND 4. 0E- 02 2.1E
NA NA 3.0E-04 6.0E-05 NA NA
Bl S( 2- ETHYLHEXYL) PHT ND ND 4. 0E- 02 2. 1E
NA NA NA 2.0E-02 4.0E-03 NA
4, 4' DDT ND ND 4. 0E- 02 2. 1E
NA NA NA NA NA NA
4,4 DOE ND ND 4. 0E- 02 2. 1E
NA NA NA NA NA NA
TOTAL 6. 4E- 05 8. 6E- 01 2. 2E-01
CARCI NOGENS saL AVBI ENT Al R PATH SPECI F PATH S
PATH SPECI FI C AVG DAl LY AVG DAILY  AVG DALY | NHALED R
R SK FROM
SURFACE SOl L CONCENT CONCENTR | NTAKE FACTOR | NTAKE



| NTAKE FACTOR | NTAKE | NTAKE | NTAKE SLOPE sLO
FROM Rl SK FROM DERVAL
CONTAM NANT (my/ kg) (mg/ nf3) | NHALATI ON | NGE
CONTACT | NHALATI ON | NGESTI ON DERVAL FACTOR FACTOR
| NHALATI O | NGESTI ON CONTACT
ACETONE ND ND 6. OE- 03 3.
NA NA NA NA NA NA
CHLOROFCRM ND ND 6. OE- 03 3.
NA NA 8. 1E- 02 8.1E-03  3.1E-02 NA NA
TETRACHLOROETHYLE 2.8 3. 3E-04 6. OE- 03 3.
8. 4E- 06 4. 5E-06 1. 1E- 03 1.8E-02 2.5E-01 3. 6E- 09
TRI CHLORCETHYLENE ND ND 6. OE- 03 3.
NA NA 1. 7E-02 1.1E-02  5.5E-02 NA
CADM UM 1400 2. 5E- 10 6. OE- 03 3.
4. 2E- 05 2. 2E-06 6. 1E+00 NA NA 9. 2E-12
CHROM UM 5150 9. 1E- 10 6. OE- 03 3.
1. 5E- 04 8. 2E- 06 4. 1E+01 NA NA 2. 2E-10
COPPER 1400 2. 2E- 10 6. OE- 03 3.
4. 2E- 05 2. 2E-06 NA NA NA 0. OE+00
LEAD 180 4. 0E- 11 6. OE- 03 3.
5. 4E- 06 2. 9E- 07 NA NA NA 0. OE+00
NI CKEL 760 1. 4E- 10 6. OE- 03 3.
2. 3E-05 1. 2E- 06 1. 7E+00 NA NA 1. 4E-12
ZINC 13000 2. 4E- 09 6. OE- 03 3.
3. 9E- 04 2. 1E-05 NA NA NA NA
CYANI DE 2950 5. 3E- 10 6. OE- 03 3.
8. 9E- 05 4. 7E-06 NA NA NA NA
ANTI MONY ND ND 6. OE- 03 3.
NA NA NA NA NA NA NA
ARSENI C ND ND 6. OE- 03 3.
NA 1. 5E+01 1. 8E+00 8. 8E+00 NA 0. OE+00 0
Bl S( 2- ETHYLHEXYL) PHT ND ND 6. OE- 03 3.
NA NA NA 1.4E-02  7.0E-02 NA
4. 4' DDT ND ND 6. OE- 03 3.
NA 3. 4E-01 3.4E-01 1. 7E+00 NA NA
4.4 DDE ND ND 6. OE- 03 3.
NA 3. 4E-01 3.4E-01 1. 7E+00 NA NA
TOTAL 3. 8E- 09 4. 3E-09 1. 1E- 08

UNI TS FOR PATH SPEC FI C | NTAKE FACTORS ARE nf3/ kg/ day FOR | NHALATI ON AND
kg/ kg/ day FOR | NGESTI ON AND DERVAL CONTACT



TES VI11 WORK ASSI GNMVENT NO. C04084
Al RCO PLATI NG COVPANY SI TE . BASELI NE Rl SK ASSESSMENT
CALCULATI ON OF AVERACE DAI LY | NTAKE FOR FUTURE ADULT RESI DENT

NONCARCI NOGENS saL AVBIENT AIR  PATH SPECI FI C PATH
PATH SPECI FI C AVG DAl LY AVG DAI LY AVG DAl LY | NHALED ORAL
R SK FRO
SURFACE SOl L OONCENT CONCENTR. | NTAKE FACTOR I NTA
| NTAKE FACTOR | NTAKE TAKE SOI L | NTAKE REF. REF.
RISK FROM  DERVAL
CONTAM NANT (my/ kg) (mg/ n3) | NHALATI ON I'N
CONTACT | NHALATI ON | NGESTI ON DERVAL DOSE DCSE
INGESTION  CONTACT
ACETONE 0. 088 9. 2E- 05 0.27
1. 2E- 07 6. 4E- 08 NA 1.0E-01  2.0E-02 NA 1. 2E
CLOROFCRM 0.016 2. 2E-05 0.27
2. 2E- 08 1. 2E-08 NA 1.0E-02  2.0E-03 NA 2.2E
TETRACHLOROETHYLE 230 1. 1E-01 0.27
3. 2E- 04 1. 7E-04 NA 1.0E-02  2.0E-03 NA
TRI CHLORCETHYLENE 0.01 2. 4E-05 0.27
1. 4E- 08 7. 3E-09 NA  6.0E-03  1.2E-03 NA
CADM UM 1400 1. OE- 09 0.27
1. 9E- 03 1. OE- 04 NA 5.0E-04  1.0E-04 NA 3. 8E
CHROM UM 5300 3. 8E- 09 0.27
7. 3E-03 3. 9E- 04 5.7E-07 5.0E-03  1.0E-03 1. 8E-03 1. SE
COPPER 1200 6. OE- 10 0.27
1. 6E- 03 9. 8E- 05 NA 3.7E-02  7.4E-03 NA 4.4E
LEAD 1381 2. 8E-09 0.27
1. OE- 04 NA NA NA NA NA
NI CKEL 760 5. 6E- 10 0.27
5. 5E- 05 NA 2.0E-02  4.0E-03 NA 5. 2E- 02
ZINC 13700 1. OE- 06 0.27
1. OE- 03 NA 3.0E-01  6.0E-02 NA 6. 3E- 02 1
CYANI DE 3100 2. 2E-09 0.27
4. 2E-03 2. 3E-04 NA 2.2E-02  4.4E-03 NA 1. 9E
ANTI MONY 39.6 3. 6E-11 0.27
5. 4E- 05 2. 9E- 06 NA 4.0E-04  8.0E-05 NA 1. 4E
ARSENI C 4 3. 0E- 12 0.27
2. 9E- 07 NA 3.0E-04  6.0E-05 NA 1. 8E-02
Bl S( 2. ETHYLHEXYL) PHT 0.31 2.2E-12 0.27
4. 2E-07 2. 3E-07 NA 2.0E-02  4.0E-03 NA 2
4. 4' DDT 0. 058 4. 4E- 14 0.27
4. 2E-08 NA NA NA NA NA
4,4 DDE 0. 029 2.2E-14 0.27
2. 1E-08 NA NA NA NA NA
TOTAL 1. 8E-03 5. 8E+00 1. 6E+00
CARCI NOGENS saL AMBI ENT AIR  PATH SPECI FI C PATH SPEC
PATH SPECI FI C AVG DAl LY AVG DAl LY AVG DAILY | NHALED ORAL
R SK FRO
SURFACE SOl L CONCENT.  CONCENTR | NTAKE FACTOR | NTAKE FA



FACTOR | NTAKE | NTAKE | NTAKE SLOPE  SLOPE SLOPE
FROM DERVAL
CONTAM NANT (my/ kf) (mg/ nf3) | NHALATI ON I NGESTI O
CONTACT | NHALATION | NGESTI ON DERVAL FACTOR FACTOR  FACTCOR
INHALATI' O | NGESTI ON CONTACT
ACETONE 0. 088 9. 2E- 05 0.12 5. 9E-0
2. 7E-06 NA NA NA NA NA
CLOROFCRM 0.016 2. 2E- 05 0.12 5. 9E-0
1. 5E- 10
TETRACHLOROETHYLE 230 1. 1E-01 0.12 5. 9E-0
1. 4E- 04 7.1E-05  1.8E-03 5.1E-02 2.5E-02 2. 3E-05 6. 9E- 06
TRI CHLORCETHYLENE 0.01 2. 4E- 05 0.12 5. 9E- 07
5. 9E- 09 3.1E-09  1.7E-02 1.1E-02 5.5E-02 4. 9E- 08 6. 5E- 11
CADM UM 1400 1. OE- 09 0.12 5. 9E-0
4.3E-05 6. 1E+00 NA NA 7.3E-10 NA
CHROM UM 5300 3. 8E- 09 0.12 5. 9E-0
3. 1E-03 1.6E-04  4.1E+01 NA NA 1. 9E- 08 NA
COPPER 1200 6. OE- 10 0.12 5. 9E-0
3. 7E- 05 NA NA NA NA NA NA
LEAD 1381 2. 8E- 09 0.12 5. 9E-0
4. 3E- 05 NA NA NA NA NA NA
NI CKEL 760 5. 6E- 10 0.12 5. 9E-0
2.4E-05 1. 7E+00 NA NA 1. 1E- 10 NA NA
ZINC 13700 1. OE- 08 0.12 5. 9E-0
4. 2E- 04 NA NA NA NA NA NA
CYANI DE 3100 2. 2E- 09 0.12 5. 9E-0
9. 6E- 05 NA NA NA NA NA
ANTI MONY 39.6 3.6E-11 0.12 5. 9E-0
1. 2E- 06 NA NA NA NA NA
ARSENI C 4 3. 0E- 12 0.12 5. 9E-0
1.2E-07  1.5E+01 1.0E+00 8. 8E+00 5. 4E- 12 4. 1E-06 1. 1E- 06
Bl S( 2. ETHYLHEXYL) PHT 0.31 2. 2E-12 0.12 5. 9E-0
1. 8E- 07 9. 6E- 08 NA 1.4E-02 7.0E-02 NA 2. 5E- 09
4,4 DDT 0. 058 4. 4E- 14 0.12 5. 9E-0
1.8E-08  3.4E-01 3.4E-01 1. 7E+00 1. 8E-15 1. 2E- 00 3. 1E- 08
4,4 DDE 0. 029 2. 2E-14 0.12 5. 9E-0
9.0E-09  3.4E-01 3.4E-01 1.7E+00 9. OE- 16 5. 8E- 09 1. 5E- 08
2. 3E-05 1. 1E- 05 1. 9E- 05

UNI TS FOR PATH- SPECI FI C | NTAKE FACTORS ARE nf*3/ kg/ day FOR | NHALATI ON AND

kg/ kg/ day FOR | NGESTI ON AND DERVAL CONTACT



TES VI11 WORK ASSI GNMVENT NO. C04084
Al RCO PLATI NG COVPANY SI TE - BASELI NE Rl SK ASSESSMENT
CALCULATI ON OF AVERACE DAI LY | NTAKE FOR FUTURE CHI LD RESI DENT ( CONT' D)

NONCARCI NOGENS GROUNDWATE ~ CONCENTR PATH SPECIFIC  PATH
AVG DAILY  AVG DAILY | NHALED ORAL
GROUNDWATER CONCENTR. IN AR | NTAKE FACTO I NTA
| NTAKE | NTAKE REFERENCE ~ REFERENCE R SK FROM R SK FROM
CONTAM NANT (my/ L) (mg/ n3) | NHALATI ON | NGE
| NGESTI ON DCSE DOSE | NHALATI ON | NGESTI ON
CHLOROFCRM 0.022 0. 088 1. 2E- 03
NA 1. OE- 02 NA 2. 8E-01
1, 2- DI CHLORCETHYLENE 0. 1437 0.57 1. 2E- 03
NA 9. OE- 03 NA 2. OE+00
TETRACHLORCETHYLENE 2.6 10. 4 1. 2E- 03
NA 1. OE- 02 NA 3. 3E+01
TRI CHLORCETHYLENE 0. 0098 0. 039 1. 2E- 03
NA 6. OE- 03 NA 2.1E-01
VI NYL CHLORI DE 0. 0522 0.21 1. 2E- 03
NA NA NA NA
CADM UM 0.023 NA 1. 2E- 03
5. OE- 04 NA 5. 9E+00
CHROM UM 0. 0551 NA 1. 2E- 03
5. 7E- 07 5. OE- 03 NA 1. 4E+00
COPPER 0. 049 NA 1. 2E- 03
3. 7E- 02 NA 1. 7E-01
LEAD 0. 0085 NA 1. 2E- 03
NA NA NA
NI CKEL 0. 0562 NA 1. 2E- 03
2. OE- 02 NA 3. 6E- 01
ZINC 0. 284 NA 1. 2E- 03
3. 0E- 01 NA 1. 2E-01
CYANI DE 0. 0075 NA 1. 2E- 03
2. 2E-02 NA 4. 4E- 02
ACETONE 0. 0075 0.03 1. 2E- 03
1. 0E-01 NA 9. 6E- 03
Bl S(2- ETHYLHEXYL) PHT 0. 0055 NA 1. 2E- 03
NA 3. OE- 04 NA 2. 3E+00
1, 1- DI CHLORCETHENE 0.011 0.044 1. 2E- 03
NA 9. OE- 03 NA 1. 6E-01
VANADI UM 0. 0047 NA 1. 2E- 03
NA 7. OE- 03 NA 8. 6E- 02
4. 6E+01
CARCI NOGENS GROUNDWATE ~ CONCENTR PATH SPECIFIC  PATH SPEC
AVG DAI LY AVG DAl LY | NHALED ORAL
GROUNDWATER CONCENTR. IN AIR | NTAKE FACTO | NTAKE F
| NTAKE SLOPE SLOPE Rl SK FROM R SK FROM
CONTAM NANT (my/ L) (mg/ n3) | NHALATI ON I NGESTI O

I NGESTI ON FACTCOR FACTOR | NHALATI ON | NGESTI ON



CHLOROFCRM 0.022
8.1E-02 6. 1E-03 8. 6E- 06
1, 2- DI CHLORCETHYLENE 0. 1437
NA NA NA
TETRACHLORCETHYLENE 2.6
1.8E-03 5.1E-02 2. 2E- 05
TRI CHLORCETHYLENE 0.0098
1.7E-03  1.1E-02 6. OE- 06
VI NYL CHLORI DE 0. 0522
3.0E-01 1. 9E+00 7. 6E- 05
CADM UM 0.023
NA NA NA
CHROM UM 0. 0551
4. 1E+01 NA NA
COPPER 0. 049
NA NA NA
LEAD 0. 0085
NA NA NA
NI CKEL 0. 0562
NA NA NA
ZINC 0.284
NA NA NA
CYANI DE 0. 0075
NA NA NA
ACETONE 0. 0075
NA NA NA
Bl S( 2- ETHYLHEXYL) PHT 0. 0055
NA  1.4E 02 NA
1, 1- DI CHLORCETHENE 0.011
1.8E-01  6.0E-01 9. 2E- 06
VANADI UM 0. 0047
NA NA NA
2. 6E- 03

UNI TS FOR PATH- SPECI FI C | NTAKE FACTORS ARE nf*3/ kg/ day FOR | NHALATI ON AND

1. 5E-06

1.5E-03

1. 2E-06

1.1E-03

8. 5E-07

7.3E-05

kg/ kg/ day FOR | NGESTI ON AND DERVAL CONTACT

0. 088

0.57

10. 4

0. 039

0.21

0. 044

NA

. 2E-03

. 2E-03

. 2E-03

. 2E-03

. 2E-03

. 2E-03

. 2E-03

. 2E-03

. 2E-03

. 2E-03

. 2E-03

. 2E-03

. 2E-03

. 2E-03

. 2E-03

. 2E-03



TES VI11 WORK ASSI GNMVENT NO. C04084
Al RCO PLATI NG COVPANY SI TE - BASELI NE Rl SK ASSESSMENT
CALCULATI ON OF AVERACE DAI LY | NTAKE FOR FUTURE ADULT RESI DENT ( CONT' D)

NONCARCI NOGENS GROUNDWATE ~ CONCENTR ~ PATHSPECIFIC  PATH
AVG DAI LY AVG DAI LY I NHALED  ORAL
GROUNDWATER CONCENTR IN AlR | NTAKE FACTO | NTAK
| NTAKE | NTAKE REF. REF. Rl SK FROM R SK FROM
CONTAM NANT (my/ L) (my/ m3) | NHALATI ON | NGES
| NGESTI ON DOSE DOSE I NHALATION | NGESTI ON
CHLOROFCRM 0.022 0. 088 2. 9E- 03
1. OE- 02 NA 6. OE- 02
1, 2- DI CHLORCETHYLENE 0. 1437 0.57 2. 9E- 03
NA  9.0E-03 NA 4. 4E-01
TETRACHLORCETHYLENE 2.6 10.4 2. 9E- 03
NA  1.0E- 02 NA 7. 1E+00
TRI CHLORCETHYLENE 0. 0098 0. 039 2. 9E- 03
NA  6.0E-03 NA 4. 5E-02
VI NYL CHLORI DE 0. 0522 0.21 2. 9E- 03
NA NA NA
CADM UM 0.023 NA 2. 9E- 03
6. OE- 04 NA 1. 3E+00
CHROM UM 0. 0551 NA 2. 9E- 03
5. OE- 03 NA 3. 0E- 01
COPPER 0. 049 NA 2. 9E- 03
3. 7E- 02 NA 3. 6E- 02
LEAD 0. 0085 NA 2. 9E- 03
NA NA NA
NI CKEL 0. 0562 NA 2. 9E- 03
2. OE- 02 NA 7. 7E-02
ZINC 0.284 NA 2. 9E- 03
3. 0E- 01 NA 2. 6E- 02
CYANI DE 0. 0075 NA 2. 9E- 03
2. 2E- 02 NA 9. 3E- 03
ACETONE 0. 0075 0.03 2. 9E- 03
1. 0E-01 NA 2. 1E-03
Bl S( 2- ETHYLHEXYL) PHT 0. 0055 NA 2. 9E- 03
NA  2.0E- 02 NA 7. 6E-03
1, 1- DI CHLORCETHENE 0.011 0.044 2. 9E- 03
NA  9.0E-03 NA 3. 3E-02
VANADI UM 0. 0047 NA 2. 9E- 03
7. OE- 03 NA 1. 8E- 02
9. 4E+00
CARCI NOGENS GROUNDWATE ~ CONCENTR. PATH SPECI FI C PATH S
AVG DAI LY AVG DAILY  INHALED  ORAL
GROUNDWATER OONCENTR. IN AIR | NTAKE FACTO | NTAKE
| NTAKE | NTAKE SLCPE SLOPE Rl SK FROM Rl SK FROM
CONTAM NANT (my/ L) (mg/ n3) | NHALATI ON | NGEST
INGESTION  FACTOR FACTOR | NHALATI ON | NGESTI ON
CHLOROFCRM 0.022 0. 088 1. 2E-03



8. 1E-02 6. 1E-03 8. 6E- 06 1. 6E-06

1, 2- DIl CHLORCETHYLENE 0. 1437 0.57 1. 2E-03
NA NA NA NA
TETRACHORCETHYLENE 2.6 10. 4 1. 2E-03
1. 8E-03 5. 1E-02 2. 2E-05 1. 6E-03
TRl CHLOROETHYLENE 0. 0098 0. 039 1. 2E-03
1. 7E-03 1.1E-02 8. OE- 08 1. 3E-06
VI NYL CHLORI DE 0. 0522 0.21 1. 2E-03
3.0E-01 1. 9E+00 7. 6E-05 1. 2E-03
CADM UM 0. 023 NA 1. 2E-03
NA NA NA
CHROM UM 0. 0551 NA 1. 2E-03
4. 1E+01 NA NA NA
COPPER 0. 049 NA 1. 2E-03
NA NA NA
LEAD 0. 0085 NA 1. 2E-03
NA NA NA
NI CKEL 0. 0562 NA 1. 2E-03
NA NA NA
ZI NC 0. 284 NA 1. 2E-03
NA NA NA
CYAN DE 0. 0075 NA 1. 2E-03
NA NA NA
ACETONE 0. 0075 0.03 1. 2E-03
NA NA NA
Bl S( 2- ETHYLHEXYL) PHT 0. 0055 NA 1. 2E-03
NA 1.4E-02 NA 9. 0E- 07
1, 1- DI CHLORCETHENE 0.011 0. 044 1. 2E-03
1.8E-01 8. 0E-01 9. 2E- 06 7. 7E-05
VANADI UM 0. 0047 NA 1. 2E-03
NA NA NA
2. 8E-03

UNI TS FOR PATH SPEC FI C | NTAKE FACTORS ARE nf3/ kg/ day FOR | NHALATI ON AND
kg/ kg/ day FOR | NGESTI ON AND DERVAL CONTACT



TES VI11 WORK ASSI GNMVENT NO. C04084

Al RCO PLATI NG COVPANY SI TE - BASELI NE Rl SK ASSESSMENT

CALCULATI ON OF AVERAGE DAILY | NTAKE FOR FUTURE CHI LD RESI DENT

NONCARCI NOGENS AVBIENT AIR  PATH SPECI FI C
PATH. SPECI FI C AVG DAl LY AVG DAILY AVG DAILY | NHALED
R SK FRO
SURFACE SOl L 95% UCL  CONCENTR | NTAKE FACTOR
FACTOR | NTAKE | NTAKE | NTAKE REF. REF.
FROM  DERVAL
CONTAM NANT (my/kg)  (ng/ nt'3) | NHALATI ON
CONTACT | NHALATION | NGESTI ON DERVAL DCSE DOSE
INGESTION  CONTACT
ACETONE 0.088  2.9E-04 1.27
2. 3E-07 NA  1.0E-01  2.0E-02 NA 1. 1E- 05
CHLOROFCRM 0.014 2.2E-05 1.27
1. 8E- 07 3. 6E- 08 NA  1.0E-02  2.0E-03 NA
TETRACHLOROETHYLE 230 1.1E-01 1.27
2. 9E- 03 6. OE- 04 NA  1.0E-02  2.0E-03 NA
TRI CHLORCETHYLENE 0.01 2.5E-05 1.27
1. 3E- 07 2. 6E-08 NA  6.0E-03  1.2E-03 NA
CADM UM 1400 1. O0E-09 1.27
3. 6E- 04 NA  5.0E-04  1.0E-04 NA 3. 6E+01
CHROM UM 5300 3.8E-09 1.27
6. 8E- 02 1.4E-43 5.7E-07  5.0E-03  1.0E-03 8. 5E- 03
COPPER 1200 6. OE- 10 1.27
3. 1E- 04 NA  3.0E-02  7.4E-03 NA 4. 2E-01
LEAD 1381 2. 8E-09 1.27
3. 6E- 04 NA NA NA NA NA
NI CKEL 760  5.6E- 10 1.27
2. OE- 04 NA  2.0E-02  4.0E-03 NA 4. 9E-01
ZINC 13700 1. 0E-08 1.27
3. 6E-03 NA  3.0E-01  6.0E-02 NA 5. 8E. 01
CYANI DE 3100 2.2E-09 1.27
8. 1E- 04 NA  2.0E-02  4.4E-03 NA 1. 8E+00
ANTI MONY 39.6 3.6E-11 1.27
1. OE- 05 NA  4.0E-04  8.0E-05 NA 1. 3E+00
ARSENI C 4  3.0E-12 1.27
1. OE- 06 NA  3.0E-04  6.0E-05 NA 1. 7E+01
Bl S( 2- ETHYLHEXYL) PHT 0.31 2.2E-12 1.27
4. OE- 06 8. 1E- 07 NA  2.0E-02  4.0E-03 NA
4, 4' DDT 0.058  4.4E-14 1.27
1. 5E- 07 NA NA NA NA NA
4,4 DDE 0.029 2.2E-14 1.27
7 5E-08 NA NA NA NA NA
8. 5E- 03 5. 4E+01 5. 8E+00
CARCI NOGENS AVBI ENT Al R PATH SPECI FI C
PATH SPECI FI C AVG DAl LY AVG DAILY AVG DAILY  |NHALED
ORAL  DERVAL Rl SK FRO
SURFACE SOl L 95% UCL  CONCENTR | NTAKE FACTOR
FACTOR | NTAKE | NTAKE | NTAKE SLOPE SLOPE

PATH SPE
ORAL

I NTAKE F
REF.

I NGESTI O
DCSE

1.3E-0
1.1E-0
1.3E-0
1. 6E-05
1.3E-0
2.9E-01
1.3E-0
2. 1E-05
1.3E-0
3. 6E-
1.3E-0
1. 4E+01
1.3E-0
4. 2E-02
1.3E-0
NA
1.3E-0
4. 9E- 02
1.3E-0
5. 9E- 02
1.3E-0
1.8E-01
1.3E-0
1. 3E-
1.3E-0
1.7E-02
1.3E-0
2.0E-04
1.3E-0
NA
1.3E-0
NA

PATH SPECI FI C

| NTAKE FA

SLCOP



FROM DERNVAL

CONTAM NANT (my/ kg) (mg/ nf3) | NHALATI ON | NGESTI ON
CONTACT | NHALATI ON | NGESTI ON DERVAL FACTOR FACTOR  FACTO
INHALATIO  INGESTION  CONTACT

ACETONE 0.088  2.9E-04 0.11 1. 1E- 06

1. 9E- 06 NA NA NA NA NA

CHOLOROFORM 0.014  2.2E-04 0.11 1. 1E- 06
1. 5E- 08 3.1E-09  8.1E-03  6.1E-03  3.1E 02 2. OE- 07 9.4E-11

TETRACHLOROETHYLE 230 1.1E-01 0.11 1.1
1. 2E-02 2. 5E-04 5.1E-05  1.1E-03  5.1E-02 2.5E-01 2.1

TRI CHLORCETHYLENE 0.01  2.5E-05 0.11 1. 1E- 06
1. 1E- 80 2.2E-09  1.7E-02  1.1E-02 5.5E 02 4. 7E-08 1. 2E- 10

CADM UM 1400 1. 0E-09 0.11 1. 1E- 06

3.1E-05 6. 1E+00 NA NA 6. 7E- 10 NA

CHROM UM 5300  3.8E-09 0.11 1. 1E- 06
5. 8E- 03 1.2E-04  4.1E+01 NA NA 1. 7E- 08 NA

COPPER 1200 6. 0E-10 0.11 1. 1E- 06
2. 6E- 05 NA NA NA NA NA NA

LEAD 1381 2. 8E-09 0.11 1. 1E- 06
3. OE- 05 NA NA NA NA NA NA

NI CKEL 760  5.6E-10 0.11 1. 1E- 06
1.7E-05 1. 7E+00 NA NA 1. OE- 10 NA NA

ZINC 13700  1.0E-08 0.11 1. 1E- 06
3. OE- 04 NA NA NA NA NA NA

CYANI DE 3100  2.2E-09 0.11 1. 1E- 06

6. 8E- 05 NA NA NA NA NA

ANTI MONY 39.6  3.6E-11 0.11 1. 1E- 06

8. 7E- 07 NA NA NA NA NA

ARSENI C 4  3.0E-12 0.11 1. 1E- 06
8.8E-08  1.5E+01  1.8E+00 8. 8E+00 5. OE- 12 7. 7E-06 7. 7E-07

Bl S( 2- ETHYLHEXYL) PHT 0.31  2.2E-12 0.11 1. 1E- 06
3. 4E- 07 6. 8E- 08 NA  1.4E-02 7.0E-02 NA 4. 8E- 09

4,4 DDT 0.058  4.4E-14 0.11 1. 1E- 06
1.3E-08  3.4E-01  3.4E-01 1.7E+00 1. 6E- 15 2. 2E-08 2. 2E- 08

4,4 DOE 0.029  2.2E-14 0.11 1. 1E- 06
6.4E-09  3.4E-01  3.4E-01 1.7E+00 8.2E-16 1. 1E- 08 1. 1E- 08

2. 1E-05 2. 1E-05 1. 4E- 05

*UNI TS FOR PATH SPECI FI C | NTAKE FACTORS ARE nf'3/ kg/ day FOR | NHALATI ON AND
kg/ kg/ day FOR | NGESTI ON AND DERVAL CONTACT



